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AMERICAN MACHINIST 


The Shops and Some of the Methods of the Norton 
Grinding Company. 


Most of our readers are more or less 
familiar with the work of C. H. Norton, 
especially that which relates to the devel- 
opment of grinding machines, and of the 
art of grinding. Employed as a designer 
in various famous tool-building estab- 
lishments, Mr. Norton, among other 
things, had occasion to study the art of 
grinding and its application to the pro- 
duction of cylindrical and other finished 
work used in machine construction. He 
became very much interested in it; be- 
lieved that the possibilities of grinding 
were but little understood, and was 
finally brought by a process not necessary 
to relate in detail, to the point of estab- 
lishing -what is known as the Norton 














enabled or prompted to ascertain why it 
is not put in; the object, especially at 
this time, being to keep the erecting floor 


as full as possible of machines being 
completed for shipment. 
SHOP ARRANGEMENT, 
The shop as will be seen by Fig.’ 1 
is 264 feet long by 80 feet wide. The 


heavier tools are upon the ground floor, 
and so arranged that they can be served 
by the traveling crane which covers the 
central used also in 
erecting. Upon the upper galleries 
placed the smaller tools in the usual 
manner. At the extreme left hand of Fig 
I is shown the arrangement for shipping 


bay and which is 


are 
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1 


controlling the that 


the best possible conditions are secured, 


light in such a way 
and the plan is in every way much better 
more the 


camera to 


and satisfactory than more 


the 
machine to be photographed, instead of 


usual one of taking the 


taking the machine to the camera, or to 


the photograph gallery, as is done here. 


SOME EXAMPLES OF GRINDING. 


chalk 
a grinding 
for 


After a glance at a full-size 
scheme of 
the 
one of the most prominent railway 


tems, 


drawing of some 


machine to be built by company 
sys- 
and which is to be used for grind- 
ing the faces of steel car-wheels, we pass 


out of the office door to the gallery where 


the view Fig. 2 meets the eye. In this 
view, straight-edges and the manner of 
handling them in order to produce 


straight and true guiding surfaces form 











Grinding Company, whose new shops where the side track passes the end of a prominent feature, but before going on 
in Worcester, Mass., and some of the shop and a car can be run under a_ to them, we take a glance at some ex- 
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FIG. I. SHOWING ARRANGEMENT OF MONITOR BOARD AND INCIDENTALLY GROUND PLAN OF WORKS OF THE NORTON GRINDING, 
COMPANY WORCESTER, MASS. 
the methods followed in them, form the shed provided at that place, in which hibits on the gallery, just outside Mr. 


subject of the present article. 

A SUPERINTENDENT'S MONITOR BOARD. 

The visitor, entering the office, may 
perhaps notice on a table near the desk 
of Mr. Norton a board, the arrangement 
of which is shown in Fig. 1 (which in 
cidentally, is a plan of the works) and 
which pertain to a method. 

For enabling Mr. Norton, the shop 
manager, fo keep track of the work that 
is going on upon the floor, the various 
figures upon the board shaped something 
like the cross section of a T-slot repre- 
sent grinding machines. They are small 
pieces of card-board cut to scale and 
fastened to this board by thumb tacks in 
the manner shown. Their arrangement 
in echelon, as the soldiers would call it, 
represents the positions of the ma- 
chines that are being erected upon the 
floor. Each one is marked with the fig- 
ures indicating its size, so that at a 
glance Mr. Norton is enabled to see, 
first: whether or not the erecting floor 
is filled, if not, then where an additional 
and finally if 
then he is 


machine may be put in, 
such a machine is not put in, 


position it can be reached by the traveling 
cranes, so that work may be picked up 
from any portion of the floor and de- 
posited directly upon the car. 
Incidentally, this affords a 
photographing various grinders as 
this end of the works b 
machine 


means of 
they 
are completed ; 
ing fitted up as a sort of a 
photograph gallery. The camera is usu- 
ally placed upon a car, and the machine 
tu be photographd upon the floor to the 
right of the car in Fig. 1; Mr. Norton 
making a point of having the distance 
from the camera to the machine always 
the same, so that a collection of 
photographs or of engravings made from 
them are exhibited to a customer or 
other interested persons, the photographs, 
by their relative sizes, indicate the sizes 
of the machines which they represent. In 
other words, being placed at a uniform 
distance from the camera, the photo- 
graphs have the same relation to each 
other in size that the machines have, and 
there is much less liability of anyone be- 


when 


ing misled by them. 


Arrangements are here made also for 


Norton’s office door, and facing the view 
seen in Fig. 2. Some of the features of 
shown at 


exhibitions. 


this exhibit have been 


railroads 


various 


and other They 


consist, for instance, of a piston rod for 


a locomotive which has been ground so 


accurately and so uniformly from one 
end to the other, that a brass collar close 
ly fitted to it will descend from one end 
to the other of rod at a 
rate by its own weight; the fit being so 
the 


resistance to 


the uniform 


uniform from one end of 
the that the 
the descent of the collar is so nearly uni 


precisely 
rod to other, 
form that there is no perceptible differ 
the 
markable exhibit 


ence in rate of descent. It is a re 
full of significance 
the of 


of making it 


and 
understands nature 
such the 
by the old method 
of great importance in 


to him who 
difficulty 
It is 


machine construc 


a fit and 


also 


seen to be 


tion, especially when it is remembered 
that, by 

a fit can be produced at as low or 
than far 


means of turning, 


the modern method of grinding, 
such 
a lower cost the inferior fit 
formerly produced by 


filing and lapping 
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Another feature of this exhibit is a 
pair of rolls, one resting upon the other, 
aud arranged to be turned by a crank. 
ihese rolls are about 3 feet long, about 
i2 inches in diameter, and when a strong 
light is placed behind them, and they are 
rotated, one can by carefully looking see 
any space there may be along the line 
of contact; the observer at first sees no 
light, and if the fact that he does not 
has no particular significance for him, 
wor iin case he has any doubt as to his 
ability to see the light between the rolls 
any imaccuracy, Mr. 
near one end of 


in case there were 
Norton will introduce 
the rolls, a piece of tissue paper, letting 
it pass between the rolls; the effect is 
magical—it seems as though the rolls 
were very far apart, and very far from 
coming in contact with other, 
though it is likely that under the pres- 
sure of the weight of the upper roll, the 
tissue paper originally thin is really able 
to raise the roll considerably less than a 
thousandth of an inch. At the same time 
close examination of the surfaces of the 
rolls show that they just as the 
grinding wheel left them, and it is ap- 
parent that the extreme accuracy to 
which they have been ground is simply 
a result of the accuracy with which the 
guiding surfaces of the grinding machine 
were finished, and the accuracy with 
which the relative positions of the axis 
of the work and of the axis of the grind- 
ing wheel arbor were maintained through- 
cut the operation of grinding. 

And the accuracy demanded by many 
of those who use rolls of this kind, is 
something astounding. Mr. Norton states 
that in the case of certain rolls used in 
flour making, an error of half a thous- 
andth of an inch is all that will be en- 
dured, and that rolls having a greater 
error than that do not produce flour of 


the desired quality or texture. 


each 


are 


STONE ROLLS FOR CHOCOLATE. 

An interesting case of this kind passed 
through the works some time ago, in 
which a pair of rolls used in crushing 
chocolate were dealt with. It seems that 
these rolls are made of stone, and that 
they come from France, where the manu- 
facture of chocolate is an old industry, 
and has been highly developed. It is 
customary there to finish a pair of rolls 
together so that with them the required 
uniformity of crushing or of grinding can 
be attained. An American manufacturer, 
however, who had a pair of these rolls 
wished them to be finished, or refinished, 
and sent them to the Norton Grinding 


Company for the purpose. It was 
soon discovered that these stone rolls, 
in order to fulfil the requirements, 


would have to be finished with the great- 
est possible accuracy; because any devia- 
tion of the nature of the contact between 
them as they rotated together, made an 
appreciable irregularity in the quality of 
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the chocolate produced by them, and they 
were finally satisfactorily ground while 
rotating upon centers, using fixtures 
specially arranged for the job at- 
tached to a regular grinder, and by means 
of such a grinding wheel as is used by 
opticians; at least so far as its texture 
and grade were concerned. 

It is only recently—as our readers know 
—that it has been considered possible to 
produce such work as this by an ordinary 
grinding process. It has been made pos- 
sible, not only by so designing a machine 
as to eliminate sources of error, but by 
taking the utmost pains to secure a qual- 
lity of workmanship of the highest or- 
der; in other words, the guiding surfaces 
or slides upon which the platen carrying 
the work moves, must be straight, within 
the limit required for the work, and this 
result is secured in the Norton shop by 
the skilful use of the straight-edges, 
previously referred to and upon which 
great stress is laid in these shops. 

STRAIGHT-EDGES. 

lhe large sizes in which grinding ma- 
chines are built by the Norton Company 
call for unusually large straight-edges, 
The one, for instance, shown suspended 
from the crane in Fig. 2 is a Brown & 
Sharpe straight-edge, 15 long and 
weighing about 1300 pounds. A _ similar 
straight-edge 10 feet long is shown at 
the extreme right, under the gallery. 
These are used for perfecting the flat 
guiding surface, always providea at the 
front of the Norton machine, while for 
the V guiding surface at the rear, a spec- 
ial straight-edge made in these shops is 
used; this being shown in position upon 
the bed of a machine near the right of 
the central bay. A cross section of this 
straight-edge is approximately hexagonal 
in shape and has upon it a number of 
prismatic surfaces, which have _ been 
finished with the greatest possible care, 
and to which the various V guides are 
scraped. 

These large and heavy straight-edges 
can, of course, be handled practically only 
by the crane. When not in use they rest 
upon the projecting timbers, shown at 
the left of the central bay in Fig. 2, 
slightly below the level of the gallery 
floor. Here they may be picked up by 
the crane and carried over any machine 
upon the erecting floor, the practice in 
this shop being to have one or more 
scraping gangs operating upon a number 
of machines at the same time. When the 
straight-edges are to be applied to these, 
the crane takes the straight-edge, carries 
it from one machine to the other and 
the men do the rubbing, so that at one 
job, or haul upon the crane, all the ma- 
chines upon the floor requiring the ap- 
plication of the straight-edge have it ap- 
plied to them. The straight-edge is then 
removed, the crane is available for other 
service and the men go at the work of 


feet 
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scraping, not having to call for the ser- 
vice of the crane again until all the ma- 
chines have been scraped and are ready 
for another application of the straight- 
edge. 

TESTING AND LIMITS OF ERROR. 


The final test of the scraping is made 
by placing the machine under one of the 
testing counters, designated in Fig. 1, 
and putting into it a testing bar, which 
is supported upon centers and is as long 
as the machine will take in. This is 
ground and carefully calipered, the rule 
being that a bar 4 feet long may be 
0.0015 inch larger in the middle than at 
the ends, but no smaller. A 6-foot bar 
may be the same; an 8-foot bar may be 
0.002 inch larger at the center than in the 
ends, but no smaller; while a 10-foot bar 
may be 0.0025 of an inch larger at the 
center, but no smaller, the reason for 
this allowance of increased diameter be- 
ing that, when it occurs it is very readi- 
ly corrected by the use of the rests, which 
in the Norton system of grinding are al- 
ways used, but if the bar should be 
smallest at the center, then the rests 
could not correct such a defect, and when 
it is shown upon the testing floor it is 
corrected by re-scraping the guiding sur 
faces of the bed of the machine, 

The allowances named are the maxi- 
mum ones; most of the machines being, 
of course, well within the limit named. 
And as these machines are all so ar- 
ranged that they always rest upon three 
points, and consequently cannot well be 
subjected to strains in setting up, or upon 
the floor, different from those to which 
they were subjected while being scraped, 
the results can be depended upon; and a 
machine which produces certain results 
upon the testing floor will produce the 
same results when set up and operated 
by the user. 

As will easily be believed, there are a 
number of points connected with such 
work as this which are likely to be 
learned only by experience, and the men 
who do it in the Norton shops have 
naturally become specialists in that par- 
ticular branch of scraping; Mr. Norton 
expressing the belief that the man shown 
with his hand upon the nearer end of the 
large Brown & Sharpe straight-edge in 
Fig. 2 is certainly inferior to no other in 
the art of producing such surfaces as are 
required in work of this character. In 
testing the machines, the test bar is meas- 
ured by the micrometer at every inch of 
its length, and if the machine grinds 
larger at the center, the increase of size 
must be graduated uniformly from the 
end to the center. And although for 
special requirements the machine can be 
made to. grind absolutely uniform 
throughout the length of the bar, they 
can, where the usual limit is allowed, be 
made to grind much closer by means of 
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the rests, so long as the machine does not the aim is to develop the art of grinding discard the old traditions of grinding. In- 
grind at all smaller in the center. cylindrical surfaces to the highest pos- stead of the work being rapidly rotated 

SPECIALIZATION, sible point; the idea that grinding is in these machines, it is much more slowly 

The view Fig. 3 was taken with the only a refining process and nothing more rotated than has been the practice here- 
camera standing on top of a freight car, having been boldly discarded, and the tofore, the rotative motion of the work 
which freight car was on the loading claim being unequivocally made that being recognized as in reality the speed 
track at the end of the shop, as shown in where the roughing cut is taken in the motion; that is, the motion which pre- 
the plan, Fig. 1. The balcony just outside lathe in such a way as to simply remove sents the metal to the wheel for action; 
the office, on which the specimens of the surplus metal in the shortest possible and the wheel itself, which is much larger 
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FIG. 2. VIEW IN MACHINE SHOP OF THE NORTON GRINDING COMPANY. TAKEN FROM GALLERY OUTSIDE THE OFFICE DOOR 


grinding referred to are located, is seen at time without regard to the character of and wider than has been the common 
the further end of Fig. 3. In these shops’ the surface left, or to any degree of ac- practice, is advanced nearly or quite its 
the American idea of strict specialization curacy, the work can then be finished full width for every turn of the work. It 
is carried pretty nearly to its extreme by grinding in these machines, at a total is obvious that by this plan every part 
limit. Not only is nothing made here ex- cost considerably below what is possible of the face of the wheel does the same 
cept grinding machines, but these ma- by any other known method. amount of work. It, therefore, has no 
chines are of only one kind, namely, those To do this, however, as most of our tendency to round off at the advancirg 





used for producing cylindrical work, and readers know, it has been necessary to corner, but rather its tendency is to 
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main square and retain its flat face. Upon 
this and of the face 
of the wheel depends obviously the de- 
gree of finish of the work, or its free- 
dom from marks, Upon 
this accurate formation of the grinding 
wheel itself great stress is laid in the 
Norton Not only must 
the wheel be flat on the face, but it also 
must be true, because it is obvious that 
if the wheel runs out in the least, it will 
produce a series of corrugations upon the 
work, the will depend 
upon the relation between the speed of 
rotation of the wheel and of the work. 
This means also, of course, that there 
must be absolutely no vibration of the 


squareness flatness 


so-called. 


feed 


establishment. 


pitch of which 


t 
> 


cig ill WE MENS 


| <u yz 


FIG. 3. VIEW 


work or of the wheel; both must be held 
with absolute rigidity, and when all these 
conditions are secured, one by holding 
his ear close to the grinding point may 
hear a steady, continuous hum, or as Mr. 
Norton puts it, the singing of a song, 
which means the presence of the proper 


conditions for producing the right kind 


of work. If this singing has in it the 
least flutter, or variation of note, then 
something is wrong, and the practiced 


ear affords an infallible test of the proper 
working conditions. 


WHEELS MUST SHARPEN THEMSELVES. 


As Mr 
columns, the effort 
wheel to the work that, in the grinding 
operation, the wheel will crumble away 
sufficiently fast so that new cutting par- 


Norton has explained in our 
is to so adapt the 
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ticles will be constantly presented; in 
other words, the adaptation of the wheel 
to the work can be such that it will con- 
tinually sharpen itself, and when a heavy 
cut is being taken under such conditions, 
the surface of the work will be relatively 
quite rough. When, however, the rough- 
ing cut has been finished, the diamond is 
applied to the wheel; this smooths the 
wheel, and after this a light cut taken 
over the work leaves it with a beautiful 
uniform surface, impossible to be pro- 
duced by any other method than the best 
grinding, 


FOLLOWING DIRECTIONS. 


These and other points that have been 


a! : 3 
mM Saat 2) F 


Tim) se 


SAN 


developed as a result of much study and 
experience upon the part of Mr. Norton, 
and others, have led to the formulation of 
a certain method of procedure in using 
these machines, and it is interesting to 
observe in this connection the experience 
of the Norton company, with some of its 
customers. It would seem, for instance, 
that where so much money as is required 
for a large and heavy machine of this 
class, has been invested, a natural thing 
for the buyer would be to closely follow, 
at least for a time, the directions given 
by the builder, in. the expectation that the 
experience of the builder would naturally 
have pointed out the best possible manner 
of using the machine in a general way, 
and that changes from the method speci- 
fied by him ought to be made only after 
considerable experience, and where it was 
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quite certain that such changes were de- 
manded by the special requirements of 
the work to be done. It would seem that 
where specific and plain directions were 


given, that these directions would be 
carefully followed. In some cases they 
are, but in others not, and the results 


are often curious and in a way interest- 
ing. For instance, a machine which had 
been carefully tested on the floor in the 
shop, the performance of which was a 
matter of record and could be accurately 
and definitely known, appeared to be giv- 
ing bad results, Complaints came in that 
it would not finish the work, that it 
would not do the work nearly as fast as 
had been claimed, and that the work was 





IN THE MACHINE SHOP OF THE NORTON GRINDING COMPANY LOOKING TOWARD OFFICE GALLERY. 


rough. Suspecting the trouble, the user 
was asked particularly if certain points of 
the instructions given with the machine 
had been carefully observed. The reply 
came back promptly that these points had 
all been carefully observed, but after con- 
siderable correspondence, followed by a 
visit to the works, it was found that there 
was no diamond in the works for truing 
the wheel, although the instructions had 
specifically stated that such truing with 
the diamond was an absolute necessity, 
and that no good work could be expected 
without it. The had 
the complaining letters, of course 
lieved that all the requirements had been 
fully complied with, and that every di- 
rection had been carefully followed, be- 
cause the man in immediate charge of the 
more or less careless and_ in- 


written 
be- 


man who 


work- 
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different, or at least little, if at all, in- 
terested in the success of the macnine 

had reported that such was the case. An 
investigation showed, however, that this 
report was erroneous, and upon a dia- 
mond being used and the directions fol- 
lowed rigidly, the results were as they 
should have been, and not only was some- 
thing learned in that regarding 
grinding, but something was learned also 


shop 


by the proprietor regarding the degree of 


confidence to be placed in reports about 
men handling 


of the 


new machines in which the 


them, charge men, 


those in 
interest, 


and 


have little or no and who are 
too apt, in many cases, to consider that 
they “have learned the trade,” 
work 


told how to do this, 


and know 
and don’t 
and how 


how to machine tools, 
care to be 
to do the other. 

It is such difficulties that the pioneer 
in any line always has to contend with, 
Norton 

encountering its 


The difficulties are being over 


Company is 
full 


the Grinding 


of course 


and 
shart 
of them. 
come, however, and there is evidence that 
people generally are becoming much more 
intelligent the 
grinding, and the points necessary to be 
to make a 


regarding operations of 


observed in order success of 


them. 


FINISHING AUTOMOBILE CRANKSHAFTS 


The methods followed in the 
shop in the making of crankshafts for 
automobiles are of considerable interest. 
These crankshafts have been finished for 
the manufacturers in very large numbers 
by the Norton Company, 
and the method at 
to use an elaborate set of fixtures which 
were designed to hold the crankshaft in 
the lathe and in the grinder, and to shift 
them from position to position as might 
be required by the successive operations 
to be performed upon the shaft itself, and 
upon the crank pins; these fix- 
tures being very carefully made and with 
facilities for making the various changes 
of position with the greatest possible ac 


Norton 


Grinding 


first pursued was 


various 


curacy. 
Experience with these fixtures made it 

apparent, however, that it was imprac- 

ticable to get a sufficient degree of ac 


curacy by their use, and to get it with 
sufficient ease to make the operation com 
mercially practicable. The now 
employed is to provide, for each crank 
shaft of a lot, a fixture, or rather a pair 
of fixtures, 
tached to the end of the shaft first pre 
and which fixture ré 


pré cess 


one of each pair being at- 


pared to receive it, 
mains in position upon the shaft until 
latter is finished, the various necessary 
centers upon which to the shaft 
being carefully located in these fixtures, 
so that the shaft is transferred 
from machine tool to 
changes are made from one operation to 
another for roughing and finishing, it is 
certain that a replacement in any given 


the 


swing 


when 


one another, or 
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position will be precisely the same as the 
first placing in the given position. Where 


for instance, 50 crankshafts are to be 


finished, a hundred such fixtures are pro- 


vided—one for each end of each shaft 


and the results are declared to be in every 
way better than with the more elaborate 
fixtures at first thought necessary in or 
der to handle the work. 
Though this shop is a comparatively 
new enterprise, and though in respect of 
number of men employed and total value 
of work turned out, it by no means ranks 
largest machine tool building 


with our 


establishments, it is already very well 


known abroad and a considerable 


proportion of the 
have been built in it have gone to Eng 


very 
heaviest machines that 
land and to Germany; it being a signifi- 
cant fact that 
for finishing by grinding the heavier parts 


machines, designed 


these 


of marine engines and other heavy ma 


cordially 


chinery, have been rather more 

and more readily received abroad than 
has been the case here in America, 
strange as it may seem, and they art 
now being used with entire satisfaction 
on the Clyde in grinding to a finish piston 
rods, for instance, of marine engines 
which were formerly finished exclusively 
by the old-time methods of the skilled 
lathesman; and the work is not only 


done at considerably lower cost, but in a 
manner so much superior as to scarcely 
leave room for comparison. 





Recently there has been a revival of the 
discussion of the subject of hazing, which 
is popularly supposed to be confined to 
schools and colleges. This is by no means 
the case, however, but it is prevalent in 
work shops and manufacturing establish- 
ments, only it does not there usually go 
under that name. In such establishments, 
one who will allow himself to be imposed 
upon will inevitably be annoyed by what 
is in effect “hazing” and the report of an 
example of this comes from Middletown, 
N. Y., where in a railroad shop a sleeping 
employee was severely and perhaps fa 
tally burned by an unknown miscreant, 
a fellow employee, throwing upon him a 
while he 


burning bunch of greasy waste 


slept in the cab of a locomotive 





to have an 


The T; 


efficiency of more than 


ntalum lamp is 


said 
double that of th 


ordinary carbon-filament lamp of _ the 
same voltage and candle-power, consun 
ing at the outset from 1.73 to 1.93 watt 


per candle-power as against 3.5 to 4 watts 


per candle-power for a good incandescent 


lamp. The life of the Tantalum lamp is 


rather short, being about 500 hours, and 
the filament used has a tendency to softer 
ind become friable with us¢ Ti) Ey 
g vice 

lhe man that is going to do something 
tomorrow is all right, only he is a day be 
hind time ry] I] d-Worker 
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The Young Inventor and the Engineer. 


[he young inventor’s eyes burned 

“It will revolutionize—revolutionize 
well, it will revolutionize things,” he cried 

He pushed away his plans and specif 


cations, his compass and his rule, and sat 


back in his chair flushed of face 


swelled of brow 


“There are millions in he declared 
And therewith he hied him to a cor 
sulting engineer, his plans and specifica- 
tions under his arm and joy ar | his 
heart bic closed the doors of the en 
gineer’s inner office and took a side glance 

t window ledge outside 

Can nyone er} iT ] wi 
pe ed 

“No. no replied 1 engineet! 

And w ve hold my words i r 
est con lence 

Ye \ replied the enginee 

(He, to emed to think that 1 
were millior n it, showing his thought 
with tlety but p niv) 

The young inventor shook hands with 
him to bind the promise and then unroll 
ed his drawings With one motion he 
place 1 them before the engineers nose 
and then with a smile of confidence he 
waited for the engineer to cry aloud in 
im ecstacy I id 


miration and excitement 
1; 4 


it tl ] 
“What is it?” he asked instead 


With burning words the young inventor 
told him. 

“Of course it isn’t finished yet,” he con 
cluded,” but with a cam in here and a 
lever in here and a little jigger to take uy 
wear and tear and make it automati 
eh>” 

“IT see,” said the engineer. “I se 


drawings away and sized 


He pushed the 


up the young inventor 
“You want me to get up working draw 
ings?” he asked 
“For a model,” nodded the inventor 
“My charge is fifty cents an hour.” 
‘And how long will it take?” 
‘Not long,” replied the engineer 
(The young inventor deduced from the 
engineer's manner that it would take about 
two hours The engineer didn't 
but he expressed it un i. 
takably 
And wl d hink f it ed 
the I nt 
a know w I } t ex 
med tl nventor 
‘And how ! tie things you 
m dd t ked tl nventor; 
‘ ly tr patent then rself?” 
T 7 T | } n?g T If ed 
the | ( 
(W t nventor t ght was 
B v he went with burning eves 
In the engineer interoom he met a 
( kle-headed idiot with drawings un- 
th |] 1 ‘Durn fool,” thought 
the ne nanan “what could he 
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And off he went enveloped in a haze 
of dreams, through which he saw his in- 
revolutionizing everything in 
sight and millions pouring in upon him. 

“T will buy one of those big automo- 
biles,” he told himself in secret. 

The next day he called upon the en- 
gineer. 

“Drawings ready?” he cried. 

“Oh, remarked the engineer. 
“The draughtsman that I want to work on 
this particular job is away in Brooklyn 
on another job, but he’ll be back tomor- 
Of course I could get any ordinary 
draughtsman to work on this, but—you 
understand” 


vention 


no,” 


row. 


The young inventor understood. 
dissertation by the 
importance of correct 
much easier it 
was to erase a drawing than to change a 
casting ; how he once had a good draughts- 
man who “spent ten days, by Jingle Bell, 
single nut,’ and the large 
amounts of money ultimately saved there- 
by; how he once made up a set of work- 
ing drawings that cost thir-ty-six-thou- 
sand-dol-lars, and much more to the same 
effect, so that when the young inventor 
went away he thought it might cost him 
as much as $10 to get his drawings. 

The next day all this was repeated with 
variations. 

And the next. 

The young inventor grew nervous. 

“Do you charge for your time?” he 
asked. 

“Only the usual rates,” beamed the en- 
gineer. 


followed a 
the 


There 
engineer on 


working drawings: how 


over one 


When the young inventor had at last 
been reduced to despair he called at the 
engineer's office one morning and found a 
man working over the sketches of his rev- 
olutionizer, so that when the young in- 
ventor left late that afternoon his eyes 
were burning again and he saw millions 
in it, corporations, syndicates, trusts and 
all that kind of thing. The next day he 
was plunged to the depths, for it was evi- 
dent that the draughtsman was an igno- 
ramus and was spoiling everything. The 
engineer was appealed to and details were 
at last straightened out. Again the young 
inventor left enwrapt with thoughts that 
warmed him. 

A month passed and the young inventor 
did everything but weep. In his bitter 
moments he invented names for that ig- 
noramus of a draughtsman, calling him 
in fancy a bearded swine, a nawful numb- 
skull, a and other harsher terms. 
But at last everything was finished but 
one little screw, and at this point the en- 
gineer himself took hold. 


nass 


They conferred over 
over the drawings 


They discussed it. 
it. They leaned far 
and wrestled with it. They sketched it. 
They traced it. They laid it out actual 
size. They laid it out to scale. They 
showed a side elevation of it. They show- 
ed an end elevation of it. Thew showed 
a plan. And still it wasn’t right 
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They changed its position. They count- 


ersunk it. They put a washer on it. 
They consulted authorities. They pored 
over old plans. They made it with a 
cone head. They made it with a steeple 


head. They put a little spring about it. 
They scowled at it. They adjectived it. 
And at last, just as the young inventor 
was giving the thing up, the trick was 
done. 

Engineer’s bill, $154. 

The young inventor went out and bor- 
rowed the money. 

“This inventing,” 
cracked up to be.” 

He went to a machine shop and showed 
his working drawings. 

“It won‘t go together,” said the super 
intendent at once. He went 
drawings a second time and his lip curled 


said he, “isn’t all it’s 


over the 


with scorn. “Who made these draw 
ings?” he scoffed. 

The young inventor told him 

“What!” laughed the superintendent, 
“TT... 9 

Him: 


There followed an era of pattern mak- 
ing, casting, machine work, 
changing, patterns, 
new machine work, new assembling, new 
changing, different different 
castings, different machine work, different 
assembling, different changes, further 
patterns, further castings, further machine 
work, further assembling and then all 
over again. Three times the 
ventor was called upon to deposit $100 
as an evidence of good faith, and on the 
fourth call for additional margin he quit 

“A model isn’t necessary, anyway,” he 
argued. “I will get it patented and sell 
the patent.” 

He went to a patent attorney and told 
his tale. 

“Who made the drawings?” asked 
attorney. 

The young inventor told him and the 
attorney laughed. 

“And who did your machine work?” 
he asked, and again he laughed. He bur 
ied himself in a file of patent reports and 
soon raised his head. 

“Here's the identical idea patented in 
1867,” he mentioned; couldn't get 
this thing of yours patented in a thousand 


assembling, 


new new castings, 


patterns, 


young in 


the 


“you 


years. Anyhow, they arn’t using those 
things any more.” 
And looking behind him at his four- 


teen weeks of labor and disbursing, the 
young inventor went away with a light- 
ened heart and swore that thereafter he 
would confine himself to getting back 
his neglected trade in baled hay and rock- 
salt in the livery stable line. The Even- 
ing Sun. 





If a monkeywrench is used so that the 
pull on the nandle is in the direction in 
which the jaws point, it will stand twice 
as much strain and is not half as likely to 
slip as when the pull is the other way. 
—The Wood-Worker. 





Your future is being made now. 
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English Results With High-Speed 
Steel.* 


LATHE WORK. 


In connection with heavy cutting, it will 
be interesting to refer to the powerful 
lathe constructed by the writer’s com- 
pany for the purpose of demonstrating 
the powers of AW. steel at the Liége* 
Exposition. The massive proportions of 
the lathe, which is of 18-inch centers and 
driven with a 60 horse-power motor, wil! 
be gathered from the illustrations, refers 
to foot note above, while Table 1 will con 
vey some idea of the possibilities of the 
cutting powers of the AW. steel in this 
modern machine tool. 


| 








as iS fl & a eS oh 
Brand MBean £$ 25 5-03 
3 615?) “s |oeseag 
of §6Material Cut. 23% 28s <2 §50H 
Steel aa = =| oo —e Se 
Used. So =z 3 = oe *“SAQQ 
~Rese Ame EF Re 
Ins Lbs 
AW Forged steel 160 74 ts 611 
AW. a 100 2 re 2,545 
AW. " 42 2 ‘4 2,140 
AW. = 33 1 ho 1,935 
AW. ” 32 23 ‘4 2,039 
TABLE I WORK OF THE 00 HORSE-POWER 
LATHI 


In the early stages of the development 
of high-speed steel it was frequently found 
that but moderately successful results were 
obtained when cutting hard varieties of 
steel and gray iron. Greater experience in 
its use and manufacture has now enabled 
these early difficulties to be overcome 

MILLING. 


Attention may be drawn to the machine 
shown in Fig. 1, which was specially de- 
signed and constructed for the purpose of 
demonstrating the milling powers of the 
A W. cutters shown at the Liege Exhibi- 
tion. This machine is driven by a 40 
horse-power motor, and Table 2 will con- 
some of what we may expect 
being able to regard as good practice in 
the near future. 

DRILLING. 


vey idea 


Perhaps one of the most useful of all 
the applications following the develop- 
ment of high-speed steel has been the 
manufacture of twist drills from it. In 
former days many attempts were made to 
produce twist drills from the ordinary 
self-hardening steel, with usually but in- 
different success. Now, however, drills 
of high-speed steel are to be found in most 
shops, and it is certainly to the credit of 
British engineers that they have responded 
so energetically to the demand for them, 
with the result that they are now sending 
twist drills of high-speed steel to all parts 
of the world. This is but another instance 
of the very rapid progress made with the 


*Abstract from a paper read before the 
Glasgow and West of Scotland Foremen Engi- 
neers’ and Iron Workers’ Association, by J. M. 
Gledhill, of Sir W. G. Armstrong, Whitworth 

0. 


+ Page 352, Vol. 28, Part 2 
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stated, and with the size of drills used, the 





test in this respect is indeed a severe one. 
Of course it should not be inferred from 
these results that it is advisable to al- 
ways work drills at such speeds and feeds, 
for the latter especially is dependent to 
a very great extent upon the character of 
the work being drilled, and also the 
rigidity and excellence of the machine 
used, and it cannot be expected to obtain 
such results unless the machines are up 
to the work the steel will do 
MACHINE PARTS 
The A W. steel has also been used with 


the movable 











uccess for lathe centers in 
headstocks,* and a comparison with simi 
lar centers ft ordinary crucibl steel re 
sulted as vn 4, three centers 
of each brand of steel being used 

Centers Nos. 1 and 2 of AW steel are 
old centers, each having worked continu 
ously for six months, and have not been 
re-hardened The N 3 center was new 
trom stock | f nary car 
bon steel were new, not iving been 





previously us¢ 


FIG. I FORTY HORSE-POWER MILLING MACHINI “| 





steel during recent years. At the present 
time “high-speed drills” are so listed and 
described; the drills for slower’ cutting 
being described as “ordinary.” The writer 
is perhaps not alone in venturing 
prophecy that ere long, high-speed drills 
will be “ordinary,” and slow-speed drills 
“special.” 

A letter received from a large firm of 
structural engineers in Glasgow who ar 
using A W. drills, contained much valu 
able information from which the follow 
ing extract is quoted: 

“Drilling mild steel 2'%4-inch thickness, 
made of 53-inch plates, and one 5¢-inch 
angle iron, a 15-16 inch diameter A W 
twist drill, running at 275 revolutions pe! 
minute, with a feed of 75 cuts per incl 
of penetration, drilled 7.924 holes with 
out requiring regrinding, each hole being 
drilled in 42 seconds.” 

Referring to the trials made by th 
writer's firm, these have been of a very 
severe nature indeed, and were made in a 
new radial arm machine of their own 
manufacture, designed for using high 
speed drills and fitted with positive geare: 
feeds, the width of the driving belt being 
5 inches and giving ample power. For the 


} 


purposes of the trials a number of drills 
were taken from stock, so that the results 
would be representative of the capacity of 
drills usually manufactured. The results 





show beyond any possible doubt that un 





der ordinary conditions and in suitably 
designed machines it is practically impos 
sible to break these drills. The machin 
referred to is shown in Fig. 2, and the 
plates drilled in Fig. 3. 

These results it will be seen show the 
high-speed drills to possess great torsional 
strength, for with a feed of 46 cuts pe: - 
inch (0.21 inch per revolution), when 
drilling steel of the strength and dept! FIG. 2. HIGH SPEED DRILLING MACHINI 
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The centers made of this steel are very 
much tougher than those of carbon steel, 
the breakages averaging less than 30 per 
cent. of the latter. 

The superior wearing qualities of high- 
speed steel were also evidenced when used 
for steadies in a high-speed turret lathe, a 
comparison showing more than 20 to I in 
favor of A W. compared with steadies of 
ordinary steel. 

Results equally successful have followed 
the use of high-speed steel for tube ex- 
panding tools, tappets for Corliss valve 
gears, sprocket wheels, and many other in- 
stances when it is required to withstand 
hard wear. 

FINISH CUTS. 
Doubts times as to 


have arisen at 
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(this regardless of finish), but what we 
consider to be a good time for producing 
a good job, and all the reductions on the 
samples were taken at one cut; no finish- 
ing cut is taken, and no filing or polish- 
ing is done. 

Fig. 4. This is 13% inches long, and 
was machined from a bar slightly larger 
than the size of the largest diameter in 
14 minutes. 

Fig. 5. This is 3111-16 inches long, 
made from tool steel, and was made from 
a bar slightly larger in diameter than the 
collar; time, 23 minutes. 

Fig. 6. This is 3013-16 inches long, 
was made from a bar % inch larger in 
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The Foreman in India. 


One of the first changes which becomes 
necessary when an industry exceeds the 
capacity of one family, and calls for ad- 
ditional workers, is the appointment of a 
foreman, or maistry. The head of the 
family can no longer give his whole at- 
tention to work, for the product has now 
increased sufficiently to call the head 
away from actual supervision in order 
to attend to commercial affairs. So he 
appoints someone to represent his author- 
ity in the execution of the work, and up- 
on that person depends in a large measure 
the success of the industry. The duties 





. . Cutting 7 . Weight of 
whether high-speed steel would take fin- Brand of Steel and Size of yraterial Cut Speed, Metal Under Cut. pravel of Metal 
“oh: : re Cutter Used. aterial Cut. Feet per ————,——|_ per Min. | Removed 
ishing cuts. In the early stages of its Min. Depth. | width. per Hour. 
manufacture, such contentions were some- a 
what justifiable, but with the knowledge A W. 6in. dia, x 12in. long... Forged steel 192 4 in. 744 in. 8 in. 157 

‘ ’ A W. 6in. dia. & 12 in. long... 7 180 4¢ in. 74¢ in. 6 in. 382 
gained from its use, together with greater A W. 6in. dia. X 121n. long... “ 15 1% in. | 73 in. 1.2 in. 191 
BW. GIB. GER. cocesccvceveccce Gray iron 107 ¥% in. 6 in. 4 in. 305 


experience and knowledge of its manufac- 
ture, the early difficulties have been largely 
overcome. 

The writer wishes it to be understood 
that he does not state that rapid cutting 
steel will produce a high finish under all 
conditions, for with certain metals a spe- 
cial carbon alloy steel—suitable for hard- 
ening in water, will give greater satisfac- 
tion, but on the other hand, there are very 
many operations where high-speed steel 
will produce the desired finish, and by rea- 
son greater endurance, continue to 
work for very much longer periods than 
water hardening steels, and in such cases 
there can be no doubt of its advantage for 
this work. In fact, many instances could 
be quoted where ordinary steel has failed 
and been successfully replaced with high- 
speed steel. 

A striking example of this is shown in 
the production of pyrometer cylinders. 
These cylinders are made of mild steel in 
an automatic machine made by Albert 
Herbert, Ltd., of Coventry, and the limit 
of error allowed in weight is only 5 grains. 
With AW. steel an average production 
of upward of 1,000 is obtained without 
grinding, whereas when using ordinary 
steel, the tools require grinding after pro- 
ducing 190 cylinders only. Several cylin- 
ders are shown for inspection, and the 
good finish can be judged from an ex- 
amination of them. 

This finishing and enduring quality is 
especially advantageous for use in the auto- 
matic class of machinery, and whenever it 
is desired to produce work in quantities of 
uniform size and weight, the great resist- 
ance of the steel to wearing insuring work 
of a high degree of accuracy, and saving 
much time that would otherwise be spent 
in sharpening and setting of the tools. 
EXAMPLES OF WORK FROM ALFRED HERBERT, 

LTD, 

These samples, shown in Figs. 4 to 16, 
are not intended to illustrate what in our 
opinion is the largest amount of metal 
which can be removed in a given time 


of 




















TABLE 2. WORK OF THE 40 HORSE-POWER MILLER. 
ai SPEED. FEED 
Diameter 1 = No. of Pa 
and Brand Material Revs. of Cutting , _ Bal ondition 
of Drilled. Drill | Speed | Cutsper | Feed anon of Drill. 
. inch of jinches per| Drilled. 
Drill used. per feet per Traverse Minute 
Minute. Minute. =? | ‘ | 
1AW. >) Two % in. 
i { Steel Plates | ‘ ee 
High } secured 497 130.1 46 10.8 50 Good 
Speed | together. 
“~ - 497 97.6 46 10.8 50 Good 
. si 497 81.3 46 10.8 50 Good 
a o 497 65. 46 10.8 50 Good 
% - 497 48.8 46 10.8 50 Good 
oe ™ ‘ End of 
a 497 32.5 46 10.8 28 Drill broke 
ie 2in. Gray | 
Iron Plate 680 129.0 35 18 400 | Good 
NoTE.—497 revolutions represent the maximum speed of machine. 
TABLE 3. WORK OF HIGH-SPEED DRILLS. 
No. of 
Brand of seamen Condition of Brand of yoesines Condition ot 
Steel used. | turned. Center. Steel used. turned. Center. 
+ 
Ordinary ae 
AW (1) 248 Broke Carbon (1) 30 Broke 
| 
AW (2) 557 Required " (2) 230 | Required 
| re-grinding | re-grinding 
AW (8) 860 Uninjured i (3) 248 ss ee 
TABLE 4. WORK OF HIGH-SPEED STEEL LATHE CENTERS. 


diameter than the collar; this is rather 
a slender job, and was machined in 25 
minutes. 

Fig. 7. This is a bolt 89-16 inches long, 
was turned from a bar % inch larger than 
the collar, and was machined in 4 minutes. 

Fig. 8. This is a bolt 9% inches long, 
was made from a bar % inch larger in 
diameter than the collar, and was made 
in 5% minutes. 

Fig. 9. This is a handle 8 inches long, 
and was machined from the bar in 3% 
minutes. 





Aluminum and lead will not alloy 
They mix when melted, but separate 
when cooling —The Brass World. 


of the maistry are important; he has 
to maintain order and punctuality, to 
check waste and idleness, to exercise the 
eye of an expert on all processes, to see 
that tools and appliances are maintained 
in good working condition, to see that 
each worker produces the proper quan- 
tity and quality of work per day, to 
check peculation and quarreling, and to 
observe the quality of all materials sup- 
plied for his industry. In addition to all 
these he should be honest, and reliable 
in the absence of his master. It is plain 
that the maistry is no ordinary man, 


and having so many responsibilities, his 
power for good or evil is considerable. 
Much of the profit of the work depends 
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FIG. 3. SAMPLE OF 


tt 


Hendle made from Black Mild Steel, Bar on No. 2 Hex Turret Lathe 


DRILLING WITH 








Time 14 minutes. 56 ft. per minute, Feeds 62 per inch travers 


FIG. 4 


Cutting speed 


ae — Y . 
ay 11 
— eae 
r 
Feed Shaft made from Too! Steel Bar. 
Feed 62 per inch traverse 





Time 23 minutes. Cutting speed 44 ft. per minute. 








FIG, 5 
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Spindle made from Black Mild Steel Bar 
40 ft. per minute. Feeds 92 per inch travers 


FIG. 6 


Time 25 minutes. Cutiing speed 


Titty 





Bolt made from Black Mild Steel Bar. 


Time 4 minutes. Cutting epeed 197 ft. per minute. Feeds 62 per inch traverse 


FiG. 7 


ah 


Bolt made from Black Mild Stee! Bar. 








Time >, minutes. Cutting speed 131 ft. per minute. Feeds 62 per inch traverse 
FIG. & 
ico . - 
tat —2—-—s 3 





Handle made from Black Mild Steel Bar. 
Time 334 minutes. Cutting speed 126 ft. per minute. 
Fig. 9 


Feeds 62 per inch traverse 





Milling Slots with Tw: 


Cutters 


Cutting Speed 187 ft. per minute. Feed 814 in. per minute, 
Cuts *%, in. deey n. wide, Mild Steel 
PIG, 1 
. = 
= a ~ 


Milling Hexagon Stop Rods for Turret Lathe on Three Sides. 


Cutting Speed 90 ft per minute. Feed 414 in. per minute. 
Cuts ', in. deep, 3 in. wide. Mild Steel 


FIG. 11 


ENGLISH RESULTS WITH 


HIGH 


SPEED STEEL TWIST DRILLS. 
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Milling Mi 
4 ft per minute. Feed 5 in. per minute. 
Mild Steel 


1 Steel for the Box Tools. 
Cutting Bpeed 1 


Cut \, In. deep, 1° in. wide 


FIG. 12 





, 
Milling Caps with Gang Cutters. 
Cutting Speed 70 ft. per minute. Feed 4 in. per minute. 
Cute y in. deep, 3 in, wide. Grey Iron. 
FIG. 13 





Milling Faces of Arm (shaded ) 
Quitting Speod 67 ft. per minute. Feed 3 In. per minute 


Cuts “Ae in. deep, 5 in. wide, Grey Iron, 


FIG. 14 





Milling Cast Steel Turning Ring for Turrets. 
Cutting Speed 50 ft per minute. Feed 2 inches per minute. 


Cuts %& In. deep, 2 in. wide 
FIG. 15 
! . 
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Milling Cast Steel Locking Rings for Turrets. 
Cutting Speed 40 ft. per minute. Feed 2 inches per minute 
Cuts 74 in. deep, 3 in. wide. 
FIG. 16 
meri M ust 
HIGH SPEED STEEL. 
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on his exertions, so he is worth a good 


skilled work- 


most de- 


deal more than an ordinary 


We 
gC 0d 


man have mentioned his 


sirable qualities, the qualities his 


employer should look for on engaging 
him, and to do.justice to the subject, we 
must not neglect to enumerate his pos 
sible vices. He may be idle, careless and 


without sufficient special experience; he 


may lack vigilance and tact in the manage 
ment of men, and be without that ready 
resource and watchfulness that is quick 


to see a defect in any method or to de- 
vise changes that may facilitate work 
He may have relatives whom he wishes 
to place and maintain even if they are 
incompetent—a constant source of ill-will 


in any work-shop, and he may Ast black- 
and on all 


the workshop. 


mail on his’ subordinates 


furnishers of supplies to 


He may also sell the trade secrets of his 


master to rivals for a bribe, and rob him 


other ways, and many of these things 
he may do successfully and with impun 
ity if he is clever enough. It is a singu- 


that expends 


enough of 


lar fact many a maistry 


lity in the crooked 


rascality to 


real abi 


methods of secure for him 


an honorable position if only properly 
directed But he 


becat 


have 


continues to be a 


it is his 


petty 
rogue, nature 
We 


nplovers of 


recently made inquiries among 


labor on this subject, our 


object being to ascertain if maistries are 


multiplying in proportion to the increase 
of industry, and if they possess the quali 
that are 


when competition is growing keener, 


time 
and 


fications necessary at a 


when the necessity for efficient and reli- 
able workmen becomes more urgent. On 
the whole the information is disappointing 
Our first informant, an engineer who has 
been for thirty years in India, says that 
good foremen are scarcer now than they 
were twenty years ago; schools seem to 
have done nothing to improve them 
They cannot be depended on to set out 
work from a drawing, or to control ef- 
ficiently the execution of work; they 
are very often dishonest, levying black- 
mail on subordinates and dealers; they 
do not remember instructions, and, if ed- 
ucated, are deficient in practical experi- 


and in the faculty of controlling men 


A leading ca 


very 


ence 
binet maker says that good 
hard to find. ll those 
been trained entirely in 


little 


foremen are 
has had have 


the workshop, and have had very 


from the ranks of 


schooling. They come 
workmen, are difficult to manage, and 
need constant supervision They have 


a workshop of their own with or 


without the knowledge of their 
they do 


often 
employ- 
hesitate to 
off their employer’s workmen on occasion, 
workshop 


ers, and not carry 


for special jobs. This private 


serves the purpose of a club, which will 
keep the foreman from want if he falls 
out with his master, and he not unfre- 





nd obtains work 
Repeated inquiries 
have 


quently seeks for a among 


his master’s clients 


among masters and 


managers 
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brought replies that are only variants of , 


those just given. A few have good fore- 
men of whom they speakin high terms, but 
they ruefully admit that to replace them 
would be exceedingly difficult. Good pay 
in India does not secure a good man as 
it does in Europe. Architects trained in 
Europe find the conditions of work woe- 
fully changed when they come to India. 
They may specify their conditions of 
workmanship and discover that the con- 
tractor, the foreman, and the workmen 
are all dead against them. Clients are 
well up in the lowest, or 
what are popularly called “cheapest” rates 
for work, and they expect that the cost of 
their building will be as low, or if pos- 
We have 


never found a plumber maistry in 


found to be 


sible lower, than these rates. 

30m- 

bay, who could make a drawing, or meas- 

ure up a piping job in a building, prepare 

it at.the workshop, and fit it in place with- 
correction. 

In the matter of 
he admitted that the 
little encouragement. His Indian 
master, be he  rajah, manufacturer, 
or merchant, does not base his pay on 


honesty it must 
Indian miaistry 


has 


the importance of his position as an econ- 
omic factor in a system, but 


chances of peculation 


upon his 
illicit gains. 
dishonesty is taken for 
granted; he is assumed to have means of 
gain of an unknown amount, and he is 
deliberately underpaid accordingly. But 
if he is found out, he is dismissed as a 
with a certificate. 
This may be generally described as the 
“custom of the country,” and although it 
does not apply to every individual em- 
ployer, it may be regarded as a general 
rule. 


and 
The maistry’s 


rogue—but flattering 


the need for 
increasing, 


Meanwhile 
foremen is 


competent 
and we do not 
seem to be getting nearer to an adequate 
supply. Workmen will not go to night 
schools as Europe: their 
children do not stay long enough at school 
to get a fair start in primary knowledge, 
and the knowledge given in most primary 
schools is not the best calculated to cpen 
the mind of a young craftsman. Some of 
the 


they do in 


children may obtain a_ scholarship 
and spend some time in a school of arts 
or in some industrial school, but as yet 
there are no trained teachers of handi- 
craft for children, the men in charge be- 
ing generally selected workmen, who are 
skilled in their own line, but are quite 
ignorant of Waste of time 
waste of labor (by bad 


methods of work), and waste of mater- 


teaching. 
(in skulking), 


ial (by careless workmanship) are the 
three capital faults attributable to the In- 
dian workman, which have to be cor- 


rected by a far more rigid and constant 
supervision than is necessary in Europe. 
The Indian foreman should be a trained 
teacher of the craft he belongs to, alert, 
full of resource, good tempered, but firm. 
Above all, he must know just to what ex- 


tent he may push his reforms so as not to 
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get beyond the capacity for progress of 
his subordinates. His difficulties in the 
way of self-improvement are great on 
account of the scarcity of vernacular lit- 
erature. The education of foremen is a 
subject which appeals in a constantly in- 
creasing degree to employers of labor, 
especially to employers on a large scale, 
who have to depend so much on hired as- 
sistance. If the employer sends an over- 
looker to a technical school he will be put 
through such courses as are going at the 
school, although only a very small part 
of the new knowledge may apply to his 
daily work. It may also easily happen 
that the new labor of study may be too 
much for his habit of mind. The man 
may be good enough to be worth improve- 
ment, but the improvement must be on 
familiar and strictly limited lines, if sat- 
isfactory results are to be obtained. His 
value to his employers may be much in- 
creased by clearer and more definite ideas 
regarding parts of his’ work. 
Schools are to be found in 
manufactories in Europe showing the im- 
portance attached to special instruction 
by European employers. Indian workmen 
are still in greater need of improvement 
in matters which affect their efficiency, 
for their natural rate of progress is far 
too slow to meet the industrial require- 
ments of the country.—The Indian Text- 
tle Journal. 


certain 


many large 


It is stated that a well made maple 
pulley may be run with safety at a rim 
speed of 154 feet per second, which corres- 
ponds to 1.75 miles per minute. This 
may be true but it is of importance only 
as showing the factor of safety, for at any 
such speed a belt would practically cease 
to transmit power, owing to the action of 
centrifugal force. Laced leather belts 
transmit a maximum of power at about 
5,250 feet per minute and riveted belts at 
6,325 feet per minute. Above those speeds 
the power transmitted rapidly falls off 
and at 9,250 feet per minute the power 
transmitted would scarcely be appreciable 
supposing a belt could be made to stand 
such a speed. 





More men are killed and maimed in Al- 
legheny county, Penn., in peaceful pursuits 
in one year than were killed in many of 
the great battles of history. Statistics for 
the past year show that there were killed 
and injured in the iron and steel mills 
and blast furnaces, 9000. In other mills, 
shops and factories 4000 were sacrificed, 
while the coal mines swell this figure by 
4oo, and the railroads’ victims include an 
additional 4300, making up a grand total 
of 17,700 who were slaughtered or injured 
in one year. In addition to this number, 
there are thousands of ¢ases that are not 


reported.—Machinist’s Monthly Journal. 





There is said to be an increasing de- 
mand in China for medium-power gaso- 


lene and oil engines.— The Engineer 


March 1, 1900. 


Results of the Official Test of the 
Engines in the New York 
Subway Power Station. : 


One of the big engine and generator 
units in the Interborough Rapid Transit 
Companys’ power house at Fifty-ninth 
street and Eleventh avenue, New York 
City, was recently selected as representative 
of the entire installation and given an of- 
ficial test, this unit with seven boilers and 
the steam and water mains, pumps, etc., 
being isolated from the rest of the plant 
during the test. The power house contains 
nine of these 7500 horse-power Allis- 
Chalmers engines, each driving a 5000-kil- 
owatt Westinghouse three-phase 25-cycle 
alternator, delivering current at a nominal 
potential of 11,000 volts. The engines are 
double compound, each side consisting of 
a horizontal high-pressure and a vertical 
low-pressure cylinder connected to the 
same crank pin. The dimensions of the 
cylinders are 42 inches and 86 inches by 60 
inches, the high-pressure cylinders having 
poppet valves and the low-pressure single- 
ported Corliss valves. The results of the 
engine trial, made December 6, 1905, are 
as follows: 

Duration—15 hours. 

Preliminary operation on load—z2 hours. 

Load (switchboard reading )—5079.2 kw. 

Friction and eccentric losses—417.3 kw. 

Total load—s5496.5 kw. 

Indicated horse-power—7365.3. 

Revolutions per minute—75.02. 

Steam pressure gage—175.18 Ib. 

R.-H. receiver pressure—19.1 lb. 

L.-H. receiver pressure—19.27 Ib 

Vacuum—26.02 in. 

Barometer—30.5 in. 

Temperature injection water—42.36° F 

Temperature R.-H. discharge—74.05° F 

Temperature L.-H. discharge—77.38° 

Water per hour—89,906 Ib. 

Weighed leakage per hour—512 lb. 





Leakage per hour (leakage test) — 
1470 lb. 

Boiler level correction per hour—6o Ib 
(high). 


Hot water per hour—87,864 Ib. 

Correction for superheat—o.28%. 

Equivalent dry steam per hour—88,110 
lb. 

Dry steam per kw.-hour (switchboard) 
—17.34 lb. 

Dry steam per I. H. P.-hour (engine)— 
11.90 lb. 

We give in Fig. 1 an interior view of 
this great power house and in Fig. 2 a 
line engraving of an indicator used in the 
tests, which was arranged to act as a con 
tinuous indicator. The ’ 
W. L. Seabrooke, of the Interborough 
company. The arrangement consists of 
two drums A and B turning freely on 
spindles CC, mounted on the mandrel D, 
which has a reciprocating movement in 
front of the indicator FE, the latter being 
of regular standard design except for the 
removal of the drum. A strip of paper 
A from B passes over the 


1 


design is 


winding on 
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plate F, thus presenting a flat recording 
surface. As the back pressure line is 
traced, the ratchet G contacts with the 
toothed wheel under the drum A, causing 
it to rotate a fixed distance. This move- 
ment defines the distance between suc- 
cessive cards, and can take place at any 
point of the stroke desired. As the back 
pressure line is usually straight, no error 
is introduced and the cards present the 
same appearance as if taken singly. The 
operation is automatic and records a card 
for each revolution to the extent of the 
paper supplied by the drum B. 
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The Organization of Railway Shop 
Forces.* 





Much has been written lately on the 
subject of shop tools; the very interest- 
ing discussion brought out by Mr. Bar- 
num’s paper in March showing to what 
extent it was appreciated. In that paper 
the writer said, if he had to choose be- 
tween old shops and new tools, or old 
tools and a modern shop, he would pre- 
fer the former, in which conclusion I 
agreed with him; we carry these supposi- 
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The steamer Turbinia is the first and 
only steamer on the Great American 
Lakes to be propelled by steam turbine. 
Last season she ran 203,280 miles. Her 
coal consumption averaged 2.21 tons per 
hour under a speed of 23 miles, or 1.48 Ib. 
of coal per indicated horse-power per 
hour, compared with 1.58 lb. as the best 
results under like conditions with reci- 
procating triple-expansion engines. This 
season her coal consumption has been re- 
duced to 13% tons per 24 hours as against 
15 tons to 16 tons last year—The En- 


gineer. 





In sprinkler systems using a shower of 
water as fire protection, the perforated 
pipes require from 3 to 8 quarts of water 
per inch of shower per minute, varying 
with the pressure and number and size of 
holes. A pipe 100 inches long requires 
from 75 to 200 gallons per minute.—The 
Engineer. 





INDICATOR DIAGRAM DEVICE USED IN 





TEST OF INTERBOROUGH ENGINES. 


tions still further, and ask ourselves 
whether it is better to have new tools and 
shops with a poor organization of shop 
forces, or to have a good organizatoin 
and comparatively old tools and shops. 
I would prefer the latter and undertake 
to do more work in a given time than a 
modern shop with a full complement of 
new tools and a poor organization. 

In looking in a dictionary I find the 
word “organization” has the following 
definitions: Act or process of organizing 
or of forming organs or instruments of 
action; act of forming or arranging the 
parts of a compound or complex body 
in a suitable manner for use or service; 
suitable dispositions of parts which are 
to act together in a compound body, etc., 
so that in speaking of the subject, we will 
say that it means the act of forming or 


*Paper read before the Western Railway 
Club, Chicago, by H. T. Bentley, Asst. S. M. 
P., C. & N. W. Ry. 
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arranging the parts of a compound or 
complex body in a suitable manner for 
use or service. 

In getting together a force of men suf- 
ficient to man a shop capable of turning 
out, say, 20 to 50 locomotives a month, 
(it really doesn’t matter how many engines 
the shop turns out, the building up of an 
efficient force is very necessary in all 
cases) the first consideration is to pick a 
man for the head, whether as general 
foreman, master mechanic or shop super- 
intendent, who can be implicitly relied 
on to carry out the plans you formulate 
for him, and to have such ideas of his 
own that he will immediately see where 
delay or friction occurs and apply a rem- 
edy. As head of the shop he must have 
a firm disposition, be prepared to meet 
emergencies, have the good will of the 
foremen and men under him, and be 
tactful so as to be able to straighten out 
the many little difficulties that are con- 
tually arising; it is far better if he has 
no relatives or friends working for him, 
as it will save lots of trouble from fancied 
discrimination, etc. He must be an or- 
ganizer in the true sense of the word, and 
every move he makes must be in the 
direction of increasing his output and 
decreasing the cost. He should not allow 
work to be done carelessly or improperly; 
it takes a long time to build up a repu- 
tation for thoroughness, which can be 
shattered in a few weeks if the work is 
slighted. I am not a believer in frills 
and wumnecessary ornamentation but do 
think that it is poor economy to half do 
a job when most of the expense is in- 
curred in getting to it, and not actually 
doing it, besides which it engenders loose 
habits among the foremen and men. 

When an engine comes into the shop 
for repairs, it should be the duty of one 
or more men to inspect it, and immediate- 
ly order all of the new material required, 
and see that it is placed at the machines 
or benches ready to be worked on when 
its time comes—don’t wait two or three 
days after the engine arrives, and then 
find you want something that isn’t in 
stock but ought to be; it will probably 
mean a delay to the engine going out, which 
might have been prevented if an earlier 
inspection had been made. 

In dissembling engines each part should 
be plainly marked so that whén wanted 
again, there will be no difficulty in finding 
it; the storage of parts that need no re- 
pairs is a matter worthy of attention; 
much material is lost through neglect in 
storing it away where it cannot readily 
be found when wanted. 

To get engines or work out of a shop, 
there should be a classification of repairs, 
and each piece of work done, or each en- 
gine passing through the shops, should 
have a schedule of time, so that all con- 
cerned know when it will be necessary 
for the various parts to be ready. Don't 
do things haphazard. Set a time limit 
and work to it, making such improvement 
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in tools, ways and means of doing work, 
etc., that all lost motion is taken up and 
the results you are after obtained. 

The head of the shop should have good 
men under him as foremen, all of them 
knowing their business thoroughly and 
at the same time being able to handle 
men with consideration, firmness and fair 
dealing; these combinations are frequent- 
ly hard to get, but with a large force of 
men to pick from, the right kind of men 
can be found, who, by a little training, 
will meet the above requirements and 
soon get into his way of doing business. 

A good plan to adopt with your fore- 
men is to hold weekly meetings for, say, 
an hour, and review the work that has 
been done and that which is ahead of 
them. Let them tell you how conditions 
can be improved, what is delaying their 
work, etc. This getting together is very 
helpful to the superintendent of shops, 
as he quickly gets in touch with details, 
and at such times he can say what results 
he is after and offer encouragement to 
get them. 

The shop superintendent who is wise, 
will lend an ear to suggestions made by 
his foreman or men when they can show 
a way by which better results can be ob- 
tained; once make light or ridicule a 
suggestion from anyone, however humble 
in position, and another will not be of- 
fered. The mechanic who tells you that 
a certain casting has more metal on it 
than is necessary, is helping you to get 
results and the least you can do is to list- 
en and try to remedy the trouble by ask- 
ing to have the pattern changed. 

The organization of shop forces does 
not end with the getting together of good 
foremen and men; it is also necessary 
to have such a systematic arrangement 
of accounts and reports that you will not 
only see that the men are getting the work 
out promptly, but can tell at a glance how 
much is being done and what it is costing; 
without this knowledge you are not able 
fullest 
extent; it also enables you to say when 
asking for new tools, what can be saved 
in time and money by their introduction, 
and to know whether it will be cheaper 
and better to purchase supplies, taps, 
reamers, etc., or make them in the shops. 

The superintendent of motive power 
who visits his shop frequently and knows 
all his foremen, can get better results 
and have the men feel more kindly dis- 
posed toward him than the one who 
does all his visiting by long-distance tel- 
ephone; a word of encouragement and a 
suggestion will often bring out latent 
ideas that otherwise might have lain dor- 
mant. It is natural for most men to like 
their superiors in position to come in 
personal contact with them and see what 
they are doing and whether advantageous- 
ly or not, hence, the advisability of the 
superintendent of motive power or his 
assistant making freequent visits to the 
most important shops and keeping in 


to perfect the organization to its 
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close touch with the shop superintendents 
and foremen. 

A shop organization is not complete 
without some means of handling a fire 
should one occur: A_ volunteer fire 
company formed of the men have 
been in the service some time and are 
likely to stay there, should be formed, 
and a man put at the head who can 
handle them properly; they should prac- 
tice at least once in two weeks, familiariz- 
ing themselves with fire hydrants, hose, 
etc. A little encouragement from the of- 
ficials in charge will keep up enthusiasm, 
and at a critical time your volunteer com- 
pany may be in a position to save you 
thousands of dollars and keep the shops 
from burning down and throwing them- 
selves and co-workers out of employment. 
A watchman system which will necessitate 
the patrolling of the shops at stated in- 
tervals, will often be the means of catch- 
ing an incipient fire and enable it to be 
put out before getting beyond control. 
The checking up of watchmen, to know 
that they are making their 
stated intervals, is necessary; it isn't 
enough to know that they are on the pay- 
roll; you must know, through the medium 
of some check clock system(there are a 
many good ones on the market) that 
they have faithfully discharged their du- 
ties 

The forces includes 
among other things the prompt movement 
of work and tools to the men. What does 
it profit a superintendent of shops if he 
has a first-class machine and an_ up-to- 
date man handling it, if he has to tie it up 


who 


rounds at 


organization of 


several times a day while he goes to get 
a tool dressed or sharpened, or the supply 
of material is not on hand when wanted. 
A sufficient number of tools properly 
sharpened and dressed should be available 
at all times, within easy reach of the me- 
chanic, or better still, have a boy who can 
keep the men supplied. 

A shop telephone system will aid in get- 
ting out work and will fore- 
men to quickly obtain information from 
each other or from the shop superintend 
ent and vice versa, and save endless run 
ning about which is a waste of time and 
energy. 

The placing of machine tools so that 
the minimum amount of handling ma- 
terial takes place will increase the output 
and save a great deal of disorder and un- 
necessary work in moving it back and 
forth; where possible a piece of work 
should travel from brass foundry, store- 
house or blacksmith shop to the various 
machines so that it never makes a retro 
grade movement, and when completed, 
should go direct to its resting place, 
which should not be around the man or 
machine finishing it have 
plenty of unfiished work before your 
men and remove that which is completed 
as soon as possible 


enable 


Always 


Labor-saving devices are a good thing, 


— 
277 


but they, like other good things, can be 
Put an air or elec 
tric hoist where it will save delay in hand- 
ling work, but don’t put anything up that 
will cause a man to wait 


carried to extremes. 


until someone 
else has finished with it, when, without it, 
he would have handled the work himself 
in a quarter of the time, if no power hoist 
had available. Pneumatic _ tools, 
hammers, drills, are indispensable 
in doing work quickly and should be used 
wherever possible, but 50-ton hoists 
handling 50-pound loads is a waste of 
power and should not be allowed. Keep 
your pneumatic tools in first-class shape 
and stop all air leaks 
pressor. 

The mechanical engineer, while not 
directly coming under the head of Or 
ganization of Shop Forces, is, however, a 


been 


etc... 


it saves the com 


bad 
when 
castings or forgings come to their ma 
chines improperly designed or with more 


potent factor in getting results. A 


feeling exists among foremen 


metal on than is necessary. The frequent 
breakage of parts that could be readily 
corrected, is that the me 


chanical engineer's office is often respon 


something 


sible for, and a man in this position who 
quickly corrects complaints that are made 
to him, enables the shop organization to 


be perfected in a way that few people 
realize. 
The boilermaker foreman finds out 


that an engine is coming into the shops 
for a new firebox; his organization would 
be very weak if he waited until the engine 
was actually in the shop before some ac 
tion had been taken looking toward the 
building of a new firebox, so that as soon 
as the old one had been removed, the new 
one would be ready for application. Th: 
same with engines requiring new side or 
flue the material 
hand before it is needed, or much pre 
cious time is lost and the whole machine 
is temporarily disorganized. 


sheets ; should be on 


The blacksmith shop generally is not 
a place that looks neat and tidy; there 
are, however, some notable exceptions to 
the rule, and orderliness pays there just 
as much 


out 


as anywhere else. 
work by 
stead of by hand makes a big 
the blacksmith foreman 
who can organize his work and men so 


The turning 
of duplicate machine in 
reduction 
in cost, and 
that he is always in the van instead of 


the rear, is a valuable addition to the 
shop organization 


The tank shop, tin 
brass 


shop, paint shop, 


and iron foundries, etc., deserv: 


a word. It is not for me to 
go into details about these shops, but they 


all play their parts in getting results; it 


necessary 


is of no avail if the machine and erecting 
shop have the engines finished on time 
if they have to lie 
days waiting for the tender. 


two or three 
All must 
work harmoniously or the results obtain 


around 


ed will be unsatisfactory. 


The power plant is an important fac 


tor in the smooth running of a shop. En- 
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gines that are continually falling down, or 
are too small to carry the load, and boil- 
ers that do not furnish enough steam, 
especially when the weather gets cold, 
are a trial and tribulation to the man who 
is trying to get there. Relay engines and 
boilers cost money but often save shut- 
ting up shop when it can least be spared. 

Apprentices should be given opportu- 
nities to learn their business thoroughly, 
as we depend upon them to make our fu- 
ture mechanics; if they are looked upon 
and treated as necessary evils, we may 
expect indifference and indolence from 
them; but if treated properly, and shown 
how to do their work efficiently and 
quickly, they will in most cases turn 
out desirable men to keep in the shops. 
In our home life we endeavor to edu- 
cate our children so they will grow up 
and be a credit to us and to themselves; 
then why, in our business life, should we 
not do the same with the young men who 
come to us for mechanical training? Spe 
cial apprentices, who have graduated from 
a technical college, are invaluable if made 
of the right kind of stuff. In a large es- 
tablishment conditions are often arising 
where some special information has to 
be obtained, which necessitates mechan- 
ical training and a certain amount of 
technical knowledge to properly work up 
the data. In this field special apprentices 
can be used to advantage, and later, when 
they have completed their term of ap 
prenticeship, if competent, they can be 
used in higher positions to advantage. 

This is the age of specialists and in 
hiring men you will find some who are 
first-rate mechanics in one line and not 
much good in another. The good all- 
around mechanics, like the old family 
physician, are disappearing from our 
midst and instead, we get the air brake 
man, machine hand, the valve. setter, 
the man who is handy at lining up guides, 
etc. Find out what your man’s strong 
forte is and use him at it wherever pos- 
sible; in a large shop this can be done 
to advantage with a corresponding in- 
crease in your output. 

Always be on the outlook for promis- 
ing timber in the shape of young, ener- 
getic and progressive men and encourage 
them, so that when in want of a foreman 
or master mechanic you will know where 
to find one. Many a good man has been 
lost to the profession through lack of 
encouragement. Nothing stimulates a 
man so much as to know that his work 
is appreciated. Have we not all felt ani- 
mated and enthused to do better when we 
have received a word of approval and 
praise? Some of us are prone to find 
fault, and we do that unsparingly, but 
how oftefi do we give credit where it is 
due? Most of us, I am afraid, take it 
as a matter of course, and let it go at 
that; try the other plan occasionally and 
see what results you will get. Don’t have 


too many rules, bulletins and _ notices; 
they take up the men’s time reading and 
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discussing them. Only make such rules 
that you know can and should be carried 
out, and then see that they are lived up 
to. 

The motive power’ department organi- 
zation can be demoralized and nearly put 
out of business if it is not backed up by 
the storekeeping and accounting depart- 
ments. The prompt furnishing of ma- 
terial in sufficient quantities to keep ma- 
chines going long enough to perform the 
work economically is a matter that must 
have attention, otherwise the cost will 
immediately go up. The setting tp of 
some machines often takes longer than 
to do the work, if furnished in small 
amounts, and a direct loss to the company 
takes place. The furnishing of cost 
sheets within reasonable time after the 
work is done is very helpful in detecting 
increased or decreased cost and applying 
the remedy in the former case before 
the matter gets old. In some shops mes- 
sengers are used to deliver material and 
they are great time savers when used in 
connection with a shop telephone system. 
The ordering of material is done by ‘phone 
to storehouse and deliveries are made 
from there by boys or men, thus obviating 
the necessities of high-priced mechanics 
going back and forth doing work that is 
just as well performed by cheaper labor 

Nothing looks so bad in a shop as ma- 
terial, whether usable or scrap, being al- 
lowed to lie around indiscriminately 
a man is frequently what his surroundings 
are; if neat and clean he, unconsciously 
perhaps, becomes so, but where dirty and 
untidy he would make it more so 
by throwing things down that he oth- 
erwise would be ashamed to do, if a prop- 
er example had been set him in orderli- 


ness. Some peofile think it doesn’t pay, 


but try both methods and you will quick- 
ly find that a dirty shop is the most ex- 
pensive to handle and most unsatisfactory 
for all concerned. Have distinctive marks 
on scrap and usable material, and see that 
it goes where it belongs when once pick- 
ed up—it is cheaper than to set it down 
and pick it up later on. 

There are numerous other things that 
can be done to perfect a shop organization. 
I have simply given a few ideas which 
can be amplified according to require- 
ments. In closing I weuld simply sum up 
the whole by saying that the following 
requisites are necessary to get the best 
results: 

A good man at the head of the shop. 

Good foremen under him. 

The education of foremen and men. 

Proper control of men by foremen. 

Punctuality. 

Orderliness. 

System. 

Harmony. 

Prompt movement of material to and 
from the various departments. 

A good system of handling tools. 

The use of templets and jigs wherever 


possible. 
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Absolutely fair treatment of foremen 
and men. 

There was a long discussion upon this 
paper, very commendatory in tone; from 
it we take a few extracts, as follows :— 

M. K. Barnum (C., B. & Q. Railroad) : 
A good organization is absolutely nec- 
essary to get good results, whether a 
shop be large or small, but the larger the 
shop the greater are the opportunities 
for a poor organization to become con- 
spicuous and wasteful. The larger the 
shop the more difficult it is to find the 
right kind of superintendent and fore- 
men to manage it, and the more they 
can earn for a railroad company, their 
possibilities are greater in proportion to 
the amount of work done. 

One of the most important points to 
my mind which Mr. Bentley makes in 
his paper, is where he insists upon work 
being well done, and it frequently de- 
volves upon a shop superintendent to de- 
cide where to draw the line and to say 
how much work shall and what shall not 
be done on certain parts of cars or loco- 
motives that come to the shop for repairs; 
and he can save his company large sums 
of money by making wise decisions on 
what is good enough to go and what 
shall be repaired 

I have seen instances illustrating what 
the author of the paper refers to where 
he speaks about ridiculing suggestions. | 
remember one case where an official was 
always asking the opinion of everybody 
he met, and while he occasionally adopted 
a suggestion he sometimes ridiculed ex- 
cellent ideas derived from long experience, 
with the result that after a time many 
men ceased to give him suggestions and 
simply said as little as they must to he 
respectful. That man, by so doing, shut 
himself off from much valuable in 
formation. 

Very few railroad companies through- 
out the country know how much money 
they are wasting in power plants. There 
are a few railroad shops with up-to-date 
power plants, but I will venture to say 
that nine-tenths of them are behind the 
times and very wasteful. Some time ago 
I had occasion to look over a power plant 
with a view to determining what improve- 
ments were necessary and found that the 
waste in fuel and labor alone amounted 
to over 10 per cent. on $180,000 every 
year. $180,000 would build a strictly up- 
to-date power plant for a large shop 

A. E. Manchester (C., M. & St. P. Rail- 


way): There is one point in con- 
nection with the paper, where it 
says: “The superintendent of motive 


power who visits his shop  fre- 
quently and knows all his foremen can 
get better results and have the men feel 
more kindly disposed toward him than 
the one who does all his visiting by long- 
distance telephone.” I have always felt 
that there was something in that propo 
sition and that the superintendent of mo- 
tive power, the mechanical engineer's 
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office, the drafting office and all of that 
portion of the organization could give its 
best results when they were located at the 
principal shops. That is not the practice 
as I know it to-day with a great many of 
the large organizations, but I can’t help 
but feel that that portion of the paper has 
some value; it is a fact that the superin- 
tendent of motive power can and does, 
when he is so located, see that the work 
is being done almost daily, and is in clos- 
er touch with his entire organization 
from the top to the bottom than he can 
possibly be if his office opens into the 
general manager’s office at the head- 
quarters. 

The mechanical erfgineer and his staff 
can, I believe, do better work when they 
are right where the work is being done; 
where they can spend at least some por 
tion of their time reviewing the scrap 
pile, because it is a better history, it is a 
better report on the character of the me 
chanical engineering work and the me 
chanical work that is being done in the 
shops. than other method that is 
known to men. 

That feature in which the paper refers 
to the foremen and the heads of the de- 
partment getting together frequently and 
conferring is one of the strongest feat 
ures in connection with an organization, 
and the farther down the line we go and 
the more men we can take into our confi 
dence and the more we can ask or get the 
assistance of in telling us where we can or- 
ought to do better, the better off we will 
be and the better organization we will 
have. 

W. E. Symons: In reference to the black- 
smith and boiler shop, the question of the 
care of tools has not been dwelt upon either 
by the author of the paper or any of the 
speakers. I mean by this, some systematic 
method of keeping all tools and appliances 
used by workmen, particularly those used 
by boilermakers, blacksmiths, machinists 
and car men in a good, safe condition, 
free from defects that might contribute 
to personal injuries. The boilermakers’ 
and blacksmiths’ tools, such as 
cutting-off chisels, swages, flatters, form- 
ers, and even the small hand tools such as 
cape and flat chisels, calking and fuller- 
ing tools, the faces of which receive the 
impact or blow of the hammer, thus caus- 
ing slivers or scales to form, which, if 
not removed by being repaired at the 
proper time, usually fly in some work- 
man’s eye resulting in personal injury, 
and in many cases this is followed by a 
damage suit against the company, ranging 
from five to fifteen thousand dollars, de- 
pending upon the locality in which the 
road lies where the accident occurs. I 
have found by personal experience that 
it is not a difficult matter to have all tools 
and appliances of this kind kept in a very 
good condition by personally talking to 
the master mechanic, foreman and work 
men, and creating a sentiment against de- 
fective tools or careless habits in their 


any 


heavy 


a 
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use. In most instances all tools of this 
kind can be kept in good physical and 
safe conditions by the employees who use 
them, without detracting to any appreciable 
extent from their customary and reason- 
able output of work. In fact, as a rule, 
men can do enough more work with good 
tools in proper condition than would more 
than offset the time occupied in repair- 
ing them, and thus almost entirely elim- 
inate the question of personal injury. 

Mr. Bentley (written discussion in clos- 
ing): Mr. Emerson is right in saying that 
I missed one of the most important points 
in the final summing up, when I did not 
again mention the importance of getting 


accurately and quickly the cost of doing 
work. 
Referring to Mr. Symons’ remarks, I 
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Shop Tools and Devices. 
BY F. J. LE CARD 

For rectifying work which has_ been 
threaded with a solid die and which has 
as a result a thread not true with the 
body, as exaggerated at A Fig. 1, I us 
a piece B in a spring chuck in a bencl 
lathe, or other lathe, and hold the piece 


by the thread while turning and facing (as 
indicated by the dotted lines) to true the 
carry like 
B for screws in common use, for various 


job with the screw. I pieces 
purposes as I have shown in other articles 
The thread and outside run true, and the 
lock-screw C bearing on A with a point 
holds the screw by the sides of the thread 


a center being obtained also if needed 


nit 
N 


FIG, 3 














FIG, , 














FIG. 8 


FIG.9 


SHOP TOOLS 


spoke about a shop capable of turning out 
twenty to fifty engines a month, 
and the use of a local telephone system 
in such a shop; we have an automatic ex 


from 


change which has been invaluable to us 


since its installation. I believe, however, 
in a smaller shop than ours, such a sys 
tem paying the 


facility with which you can transact busi- 


would be a investment; 


ness only wants to be seen once to be 
appreciated. 





Twelve months ago the number of mo 


tor omnibuses running in London was 
twenty. It has now risen to 230, and great 
additions to this total will shortly be ef 
fected. 
delay 


Engineer. 


The orders have been given, but 


arises in getting delivery —The 
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FIG, 10 


co 
DEVICE 
\ method of coiling heavy spring wire 
on a light arbor is illustrated in Fig. 2 


The piece D is held in a chuck or collet in 


the tail stock of the lathe, and drawn back 


as the spring is coiled, thus supporting 
the arbor F at the bend of the wire. | 
recently wound in this way piano-wire 
springs of the dimensions given on the 
sketch. 

Fig. 3 shows how a pair of milling cut 
ters can shave down the sides of a thin 


tapering piece, such as a watch regulator 
by being made to work against each other 


and give a draw cut The teeth as shown 
‘ PF I > y - ye ‘ ik » ha ! 
at eing on a tangent, strike the wor’ 
gradually and two or three at once. G 


shows the manner of clamping the work 


Figs. 4 and § are old-time devices fo 
rocker filing such pieces as are shown in 
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these two sketches and in Fig. 6. Flat 
filing is easily done in this way. 

The holder in Fig. 7 is for turning flat 
work like H, say a counter bore or reamer 
blade. The only novelty in the device is 
the slot J, sawed in from the end, which 
obviates the difficulty of filing out a slot 
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down at a to keep it in place. By turn- 
ing the stud 6 and securing it with the 
screw ¢c, the spring is moved in the direc- 
tion shown by the arrow to increase the 
tension. The spring as constructed is 
almost unbreakable. 

This pawl was used in an index with 


Tr 











FIG. I, TURNING 


for the blade, the nut K making a solid 
job. By slotting two pieces like H in the 
center half way across, and interlocking 
them, they can be inserted in right angle 
slots where the size of the arbor will 
admit, and so form a four-lip reamer, or 
a tap all fluted. 

By the way, a tap can be cut readily in 
a lathe, and cut without tearing, by cutting 
it somewhere near size first, then milling 
the flutes, annealing the steel, and cutting 
the thread to size last. This helps in the 
hardening too, as it takes the warp out 
of the steel. 

Figs. 8 and 9 cover several points of 
interest. The first illustrates how a very 
neat pawl-bracket was made in a bench 
lathe and mostly with twist drills. The 
material was mild steel 1x%4-inch sawed 
off in the power hack-saw. The holes 
L, M, N, O, O, were drilled, as shown by 
dotted lines. The extension P was clamp- 
ed to Q to facilitate drilling L. The 
corner R was sawed off by hand. The 
sleeve S was soldered into L and a file 
completed the piece. Fig. 9 shows the 
pawl mechanism, which is lively and has 
a great range of adjustment. The spiral 
spring is soldered at the ends to collars 
T and U, the latter locking the arbor for 
the pawl at V. By turning T by the pin- 
holes to get the tension on the spring, and 
locking it with the screw lV, entering de- 
pressious in JT, the pawl is given any 
pressure needed. X is merely a retaining 
collar. 

In Fig. 10 is shown another adjustable 
pawl spring, a flat one with edges turned 


THE NEW 


HALF WHEEL. 





FIG. 2. 


eight divisions. It carried the index plate 
two places, then a retaining pawl held the 
index while the pawl d moved back a 
notch. Then the retaining pawl came out 
and the pawl d drew the index back one 
space; thus the pawl moved two spaces 
each time and still gave eight divisions. 
The spring as arranged was easily ad- 
justed to give the pawl the right pressure 
on the index to draw it back while over- 
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coming the friction of a thin cup-spring 
against it. 

Some of this matter may come in handy 
in model and experimental work, or in 
machine construction. 





Making Half a Band-Wheel. 


An interesting job was recently done in 
the shops of the H. W. Caldwell & Son 
Company, Chicago. The job was the cast- 
ing and finishing of one-half of a large 
band-wheel. The original wheel had been 





@ made by another concern, but while be- 


ing placed in position on the crank-shaft 
of the engine, one half fell into the pit and 
was broken. It is not usual for a foundry 
to cast a half to match another half made 
by another foundry, of whose cupola mixt- 
ure or practice nothing is known. How- 
ever, as the order for the new half was 
given them, they accepted it, and analyzed 
the metal in the broken half, figuring out 
a mixture to give the same shrinkage. 
The new half was molded in loam, cored 
out at the hub and arms in the ordinary 
way, and poured. 

After cleaning, chipping, drilling and 
facing, the old and the new halves were 
bolted together and put on a 20-foot bor- 
ing mill. After part of a cut had been 
taken, the photograph was obtained of 
which Fig. 1 is a reproduction, the lighter 
being the new half. After turning, the 





FOR BORING. 


face was finished, and the wheel arranged 
for boring the hub as shown in Fig. 2. 

The finished wheel is 18 feet in diame- 
ter by 42 inches face, the bore is 15 inches 
and the weight 27,806 lb. The remark- 
able part of the job, which not only shows 
that the work was well done but that the 
iron in the old wheel was closely matched, 
is that the finished wheel found to 
be only 94 lb. out of balance, the new half 
being the lighter of the two. 


was 
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Studies in Inventive Problems—xXV. 





Proposed by Leicester Allen and Solved by Various Readers. 


A solution of Problem V has been re 
ceived from C. W. Pitman, Phila- 
delphia, Penn. I do reproduce his 
neatly executed drawing or quote his 
description, because they are substantial- 
ly identical in principle and construc- 
tion with the of William C 
Whaley, presented at page 10, Vol. 20, 
to wit, the variable rotary motion is 


not 


solution 


effected by elliptical gears and the verti- 
cal motion is obtained by the use of a 


‘ 








the levers simultaneously at the same 
angle each to each. I see no way in 
which this can be done under the re- 


strictions of the problem, except by ap- 
plying the force simultaneously to both 
levers, at a point on each equi-distant 
from the fulerums and in a direction 
tangent to both the curves simultaneous- 
ly described by the points at any instant 
A line of will satisfy 
these conditions is a right 


which 
making 


direction 


one 
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SOLUTION NO. 2 TO PROBLEM VI. 
cam. Mr. Pitman must, however, be angle with a line joining the fulcrums, 


credited with a correct solution. 

The number of solutions and attempt 
solutions of Problem VI is quit 

It appears that some of those who 


ed 
small. 
have applied themselves to the solution 
of this problem, interpolated into 
it conditions which the statement of the 
problem does not contain. For example, 
some have thought that a harmonic mo- 
an essen- 


have 


tion of the rock-levers was 
tial Nothing in 
of the problem implies such a condition; 
but students of the problem, applying 

l 


the laws of composition of forces, wil 


element. the statement 


have preceived that whether the motion 
of the levers be harmonic, a motion at 
a constant velocity or an _ intermittent 
motion, the result demanded by the prob- 
lem cannot be obtained except when the 
force is at any instant applied to both 


every point of which line is equidistant 
from the fulcrums. Correct solutions 
of the problem must embody such a geo 
metrical construction. 
The of 
composition and resolutions of forces, is 
strictly geometrical. It was the purposé 
of the problem to try the experiment of 
stating a simple problem in terms which 
with these 


as they 


demonstration laws governing 


demand some acquaintance 
laws, and let readers deal with it 
might. 


PROBLEM VI., SOLUTION NO 2. FIGS. I AND Ia 


WM. WHALEY, KNOXVILLE, TENN 
Mr. Whaley uses three slides. His 
description follows, and as will be seen, 


accords with the above statement of geo 
metrical construction. The line of ap 
plication of the force to the levers is at 
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any point equidistant from the fulcrums 


and is tangent to the curve described by 
the point of application, which curve, in 


this case, Owing to the movable fulcra, 
is of infinite radius, thus becoming a 
finite straight line over which the center 
of pin 4 travels 

“In the figures 1 and 2 are the rock 
levers having pivotal bearings 7 in slid- 
ing blocks 6-6, and connected on power 
end by a pin 4 to each other, to the pit- 
man 3, and crosshead 5. A is the frame 
carrying the guides for crosshead and 
sliding block. The connection to the 
pitman is shown in Fig. 1-a. In opera 
tion the pitman, driven by crank, re- 


ciprocates the crosshead and inner ends 
up the 


guide-way in 4 resistance 


and down in vertical 


The outer or 


of I and 2 


arms of I and 2 oscillate up and down, 
the dotted line showing path of movement 
of point & The fulcrums or pivots of 1 
and 2 in blocks 6,6 slide backward and 


forward, always in the same plane and in 
the same straight line The leverage of 
resistance arm at any point is equal to 
distance x between perpendiculars drop 
ped from the centers to center line of 
pivots; likewise the leverage of the pow- 
er arm is equal to the distance y from 
point 7 to center of vertical slide way, 
and these distance ire always propor- 


co ee a 
tional in any position of the levers, 


Mr. Whaley makes a mild criticism of 


solution No. 4, Problem V (Mr. Hayden), 
page 18, Vol. 20, as follows 

| notice that in Problem V, solution 
1 | 3, tl itement occurs 
that with a pair of equal elliptic gears 


the variation of speed trom nmunimum to 
rs twice 


bacl ivall CHC 


laxXimMun l i 

in each revolution of the gears, which 
statement I believe to be erroneous, the 
elliptical gears making but one cycle per 


revolution, described in my _ solution 


of this problem Also in the diagram 
Fig. 3, the elliptic gears shown 
pivoted at the centers of the gears in 
stead of the foci. Your own solution 1s 
much superior to elliptic gears in any 
form.” 

My own soluti of Problem VI be- 
ing substantially like that of Mr Whaley, 
No. 2, above presented, no interest will 
be added to tl article by presenting 
t | i theretor¢ ere resume the 
presentation of tl ot Problem 
VII. I may her » say that my own 
solution of Problem VII almost ex- 
act rresponds with one f those I 
have received, varying only 1 unes- 
sential details, as will be noted in due 
course. 

PROBLI Vil ( NO FIG 2, 2a 
AND 2b. RORI EANE, HOLYOKE, 

Note that in Fig. 2, the table is rep 

esented $s transparent t make the 
Mr Dear thus de 
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“Fig. 2-a is a partly sectional side 
elevation, Fig. 2 a plan view and Fig. 2-b 
a detail. 

“A represents the path the cutter is to 
travel in and B the cutter and spindle 
which are revolved in block D by means 


_of pulley C. This block is caused to 


travel from £ to / by means of a screw 
G which is revolved by a pinion H 
which meshes into a larger gear /, which 
in turn meshes into a crown gear, J, 
mounted on the under side of the table 
X. The circular casting O, which car- 
ries this mechanism is suspended so 
that it may revolve in a split ring K, 
which has foot pieces, L, L', L*, L*, bolt- 
ed to the table. Two crown gears M 
and N, one bolted to the revolving cast- 
ing O and the other keyed to shaft P, are 
connected by gear QV; hence, as shaft P 
is revolved, O is revolved by gears N Q 
M. As O revolves, gear /, meshing into 
the stationary gear /, revolves gear // and 
screw G, thus moving the block D from 
E to F, or Ff to £, according to the di- 
rection that O revolves. Shaft P is re- 
volved by means of two pulleys, R and 
Kk’, one driven with an open and one with 
a crossed belt, which pulleys are con- 
nected to shaft /? through clutch S. The 
clutch is operated through connection T 
by bell crank U which has a projection V 
extending far enough toward O to en- 
gage pin /l’ (which is driven into O) 
throwing out the clutch and stopping 
the feed. When a new board is in posi- 
tion it may be started with the hand in 
the opposite direction, provided the wood 
will cut properly feeding either way. 

“Fig. 2-b shows a binder for keeping 
the belt on C tight in any position. In 
this figure d is the driving shaft and B 
and B' two idlers connected to lever D, 
which swings on a fulcrum E with a 
heavy spring /’, keeping an even tension 
on the belt.” 

I have no doubt a very good machine 
can be designed on the lines indicated 
by Mr. Deane, who seems to perceive 
the full scope of the problem. The same 
remark applies also to the following so 
lution: 


PROBLEM VII, SOLUTION NO. 4. FIGS. 3, 3d, 
3b, AND 3c. J. MELANCON, AMITE, LA 


“In this solution the cutter spindl 
moves with uniform speed from a point 
over the center of the table to a point 
over its circumference, while the circular 
table, holding the work, revolves, carry- 
ing the block of wood to be operated upon 
along with it. The figures show a crude 
machine embodying these features: 

“Fig. 3 is a plan, and Fig. 3-a is a side 
elevation of the machine with section 
through the center of the carriage H. 
Fig. 3-b also, is a longitudinal section 
through the center of the carriage, showing 
the opposite side. Fig. 3-c is a cross- 
sectional view of the carriage. 

“If pulley 4, which drives the machine, 
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SOLUTION NO. 3 TO PROBLEM VII. 





FIG. 2b 
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300 r.p.m., this speed 
is altered by means of gearing in the 
base of the machine and in gearing head 
N so as to give the various moving paris 


revolves at, say 


the following numbers of revolution: 
Table B makes one r.p.m.; shaft C, 
which drives cutter spindle, say, 600 
r.p.m., and shafts D and £E, which 


move the carriage away from and toward 


the center of the table respectively 16 
rp.m. Shaft C drives cutter spindle 
F through gears G and G', the former 


having a feather fitting in a spline cut 
in shaft C. G into 
a spline cut into cutter spindle F; 


has a feather fitting 
thus 
the latter may move vertically independ- 
ently of G, but is forced to revolve with 
it. The forward movement of the car- 
riage is obtained from threaded shaft D, 


and the backward movement from thread- 
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action upon the block of wood ceases at 
this point, and the number of threads 
on E£ and speed of the same must be so 
proportioned to the rotary speed of the 
table and the tripping plate J so adjust- 
ed that this raising of the cutter spindle 
takes place when the table has made just 
one revolution from the time that the car- 
riage started on its outward stroke. 
Further slight outward movement and J 
trips K, Fig. 3-b, allowing spring L to 
force J upward, the threads 
on its upper surface with those on shaft 
E and causing the carriage to start back- 
The threads on this shaft and corres 


engaging 


ward. 
ponding half nut are of much coarser 
pitch than those on shaft D, giving a 
comparatively quick return motion. Dur- 
ing the return stroke of the carriage the 
takes the block of wood 


operator out 











ee 


= 








ed 











FIG. 3a 
SOLUTION NO. 


ed shaft E by of block J, which 
has its top and bottom surfaces thread- 
ed so as to form half nuts or slightly 
less. These threads are 30 deg. V-thread 
and engage alternately with similar 
threads on D and E. P is a stationary 
shaft which simply serves to sustain 
part of the weight of the carriage and its 
contents. Spring L is omitted in Fig 
3-c so as to show block J more clearly. 


means 


The position shown in all these views is 
the same. 

“Tt will be observed by 
Figs. 3-b and 3-c that block J is engaged 
with shaft D. The carriage H is there- 
fore on its outward stroke and is near 
the outer end of this stroke. Consider 
Fig. 3-a. A slight movement of the car 
riage away from the center of the table 
will cause plate J to trip member K, thus 
allowing spring L to lift the cutter spin- 
dle clear of the work: the cutting 


reference to 


hence 


4 TO 
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which has just been worked upon, puts 
another in its place and clamps it solidly 
to the table. When the carriage has 
arrived at such a point that the cutter 
spindle is over the center of the table 
block J runs off the end of the threads 
on shaft E carriage remains 
stationary until the operator has finished 
adjusting a fresh block upon table. To 
operate this block the attendant 
first raises lever M, Fig. 3-a, until mem 
ber K rests upon the top of the carriage 
flange as shown in the This 
lowers the cutter into the block of wood; 
lever M, Fig. 3-b is raised, until member 


and the 


upon 


figure. 


K* rests upon the top of the carriag 
flange, as shown, which lowers block 
I, bringing the threads upon its lower 


surface into contact with threads on shaft 
D. which starts the carriage on its outer 
stroke. The of the machine is 
then automatic the carriage again 


action 
until 
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reaches the position in which the cutter 


spindle is over the center of the tabl 
For working upon blocks of different 
thicknesses the table B might be given 


a vertical adjustment, while for different 
curves the speed of shaft D 
changed by manipulating the gearing in- 
side of head N just as the speed of an 
changed 


might be 


engine lathe lead screw is 
Of course it 


adjust the tripping plate J to trip K and 


would also be necessary to 


K at the desired pt 


SOLI 


PROBLEM VII TION NO. 5, FIG. 4 ( 


J LEWIS INDIANAPOLIS IND 


We have here what may be worked 
t in detail int fine desigi t 
? 


purpose specified in the problem. It is 
differentiated from any other of the sol 


utions received. I should say, from the 
character of this solution, that it is ev- 
idently from the drawing board of a 
lesigner familiar with, if not practiced 
n, the design of w l-working macl 

It corresponds so nearly with my ow: 
solution of the problem that it will be 


entirely needless to take up space with 


my drawing and description, which I 


therefore shall omit. Mr. Lewis supplies 
the following description: 


| ] 


1 is a friction disk, driven by beve 
gears as shown. B is the driving pulley, 
driven by belt from a countershaft having 
a reversing clutch. FE is a drum which 

arries circular rack on its lower edge 


and is rotated by pinion F, which meshes 
The carries a 


supports the 


rack drum E 


slide G, which 
spindle H. The slide G is moved across 


operated by 


with the 
vertical 
the drum by the screw J, 
the pinion K meshing in the stationary 
circular rack J The H is driven 
by bevel gears or friction cones through 
is driven by 


spindl 


the splined shaft M which 


the driving nut D, to which is attached 
the small friction disk C, driven by the 
large disk A. The driving nut is carried 
by a bracket attached to the drum E; 
hence the speed of the vertical spindle 
is constant for all positions of the slide 
Since the forward movement of the 


proportional to the angular 
the drum, the curve 
axle of the spindle will be 
Archimedes A right-han 


right-hand screw ] 


spindle is 
movement of de- 
scribed by the 
a spiral of I 
spiral will require 
is shown in the drawing 
detail 
How- 


inside of a left, < 

“No 
parts not required by 
e of this 
the 


attempt has been made to 
the solution 
ever, in a machit kind it would 
slide automat- 
ached the 


without 


be necessary to stop 


ically when the spindle re¢ cent- 


ral point, to reverse the drum 
reversing or stopping the driving spindle 
id lower the table 
to any position desired. To accomplish 
the first, the pinion K should drive the 


will 


and to quickly raise 


screw bv means of a clutch which 


release at the central position of the 
spindle when the drum is reversed. The 
reversed by means of 


drum could be 
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loose pulleys and clutches on the shaft N. 
The table could be raised and lowered 
‘by rack and pinion, or in several other 
simple ways. 

“A more practical machine could be 
made by having the table itself revolve. 
This would leave only the forward move- 
ment for the spindle slide, and not only 
would the drive be reduced to one splined 
shaft and bevel gears, but change gears 
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FIG. 4 SOLUTION NO. 5 TO PROBLEM VII 


could be placed between the screw operat- 
ing the spindle slide and the pinion shaft 
driving the table, so that a large variety 
of spirals could be cut. The problem 
of automatic stops and quick return could 
be more easily solved, and no change in 
the height of the table would be necessary 
as the spindle itself could be raised and 
lowered by means of a hand lever, which 
is not possible in the present case. 

“In the metal-working line, a milling 
machine, fitted with a vertical head and 
self-feeding rotary attachment, will cut 
such a spiral. The geared feed engine 
lathe cuts a similar spiral when facing.” 

Some solutions of this problem yet re- 
main to be considered. 

In concluding this number of the series, 
I desire to make some remarks on 
attempted solutions of Problem VIII, 
and will present one of these in Fig. 5, 
thereby illustrating a point apparently 
overlooked by the majority of those 
from whom these defective solutions 
have been received. As these solutions 
are for the most part diagrammatic, in- 
volving very little drawing, and the ac- 
companying descriptions are brief, I shall 
hope that, after the defect spoken of has 
been pointed out, these may be replaced 
by more complete solutions. 

The problem demanded that a piston 
of an ordinary steam engine having a 
14-inch _ stroke, 


making full stroke 
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cnd cutting off steam at half-stroke, 
should drive a crank of 12. inches 
throw (six inches radius). The follow- 
ing from W. G. Tomlinson, of Lima, 
Ohio, came to hand without any drawing, 
either diagrammatic or otherwise: 

“At page 22 of the AMERICAN MACH- 
INIST I note the problem VIII, in regard 
to utilizing a 14-inch cylinder on a 12-inch 
crank, which changes can be in numerous 
ways—in theory at any rate—at the crank 
end or cross-head, although it seems to me 
that a very simple, practical and effective 
method would be to place a I-inch plate in 
each end of the cylinder, made secure to 
the heads by studs, taking care to recess 
the plate to allow steam to enter as freely 
as without the plates.” 

It is quite incomprehensible to me that 
such an answer as this could be con- 
sidered by anyone as a solution of the 
problem set forth. It sums up to this: 

To drive a crank having a twelve-inch 
throw by a piston having a_ 14-inch 
stroke, making its full stroke and cutting 
off at half stroke, reduce the stroke of 
the piston to 12 inches, and pad the 
cylinder heads, involving the absurdity 
that the full stroke can be shortened and 
still remain the specified full stroke. I 
cannot conceive that Mr. Tomlinson 
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direction of the arrow, is less than from 
F to E, so that the piston would have to 
travel faster on the back stroke than on 
the forward, but this difficulty might be 
overcome by making the steam ports of 
unequal sizes, i, e., the forward one larg- 
er. I think this would work satisfactor- 
ily on a gas or other single acting engine, 
but might not work as smoothly on a 
double acting engine. 

“It seems to me that fulcrum E might 
be attached to a crosshead running in 
guides parallel with a line H D, H being 
half way between B and G. Then from 
point E a connecting rod might connect 
point E with a crank on line H D, thus 
making the dead centers come opposite 
each other.” 

Now when the piston rod, cross-head 
pin and crank-pin of an engine, when the 
crank-pin is on a dead center, are in 
line, we need no demonstration that a 
cut-off at half-stroke is possible, this 
cut-off being a familiar problem solved 
innumerable times in steam engineering 
practice. It has, I believe, never been 
shown that this is possible when the parts 
named do not line on the dead points. 
Therefore, as a cut-off at half-stroke is 
demanded by the terms of the problem, 
it is incumbent upon all who claim to 


FIG. 5. SOLUTION TO PROBLEM VIII. 


could have read carefully the problem as 
it was stated. 

In Fig. 5, I present an imperfect sol- 
ution contributed by R. P. Deane, of 
Holyoke, Mass. 

“In the sketch, 4 represents the cylin 
der of a steam engine with 14-inch stroke. 
The center of the crankshaft D is set on 
a different plane from the center of the 
piston rod B. The position of D may be 
determined as follows: With the outer 
end of the piston rod at one end of the 
stroke B as center, strike a circle with 
radius equal to the length of the connect- 
ing rod, and from point G at the other 
end of the stroke strike acircle with same 
radius. As the throw of the crank is to 
be 12 inches, strike circle with six inches 
radius, so that it will be tangent to both 
circles. The dead center will be at E and 
F, or at points where straight lines from 
B and G running through D intersect the 
circle of the crank throw. It is evident 
that the distance between FE and F in the 


have solved the problem by a construc- 
tion analogous to that of Mr. Deane, to 
show that such a cut-off is compatible 
with such construction. And, though I 
stated in the enunciation that the valve 
motion need not be laid out or described, 
unless found cssential to explaining the 
mode of converting the piston stroke 
specified into the motion specified, I, of 
course, meant that all the conditions in- 
cluding that of the cut-off must be ful- 
filled. I hope those who have offered so- 
lutions based on the placing the crank 
center out of line with the axis of the 
piston rod, will revise their work, and, 
if possible, show the compatibility of the 
cut-off specified with the relative position 
of the crank center shown. If this can 
be demonstrated without a layout of the 
valve motion, as it can be in more than 
one way of solving the problem, such lay- 
out may be omitted, but the condition 
that cut-off must be at half-stroke must 
not slip out of sight. 
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Towing the Floating Dry Dock 
“Dewey.” 


Probably the most remarkable and in- 
teresting undertaking of its kind is that 
of towing the mammoth ssteel floating 
dry dock “Dewey” from Solomons, 
Maryland, to Cavite, Philippine Islands. 
This dock was built by the Maryland 
Steel Company, at Sparrows Point, which 
is just below Baltimore. 

It is 500 feet long, 134 feet wide and on 
a draft of 7 42 
feet above the water. 

It was completed in June, 1905, and was 
towed to the mouth of the Patuxent 
river where it was to be tested. On June 
23 the U. S. S. “Colorado” was docked 
This is one of the latest 
of the amored cruiser type and had a dis- 
placement of 13,300 tons at the time of 
the test. 


feet the side walls are 


and heaviest 
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the water so that its own bottom can be 
cleaned and repaired. 
To describe this 
will be necessary to refer to the sketches. 
The dock is made in three sections. The 


a rectangular 


how can be done it 


main 
box A with two side walls B. 
walls project over the main part of the 


section or pontoon 1S 
These side 


pontoon on each end, forming recesses as 
it were, at C. addition to the main 
pontoon there are two end pontoons D 
which fit into the recesses to make the af 
fair complete for docking a vessel. Now 
when it is desired to the bottom 
of the main pontoon the end members D 


In 


get at 


are sunk by opening valves and filling the 
compartments until they can be floated 


under the main pontoon, after which 
the water is pumped out until that 
pontoon is floated so that there is a 


clearance of five feet between the bottom 


and the water. The end pontoon can be 
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THE FLOATING DRY DOCK “DEWEY.” 


The battleship “Iowa” was also docked 
on June 27 at which time the displace- 
ment was 11,600 tons. The specifications 
required that a 16,000-ton ship should be 
raised in four hours from the time she 
was placed on the blocks until the keel 
was out of water. From _ the time the 
“Iowa” was placed on blocks until the 
keel was out of water was one hour and 
thirty-seven minutes, The test, therefore 
demonstrated that this dock is capable of 
exceeding the requirements in time of 
operating, and capacity. It showed that 
a 20,000-ton ship could be docked so that 
all parts of the bottom would be access! 
ble. 

A novel feature of this dock is that it 
can not only lift a 20,000-ton ship out of 
the water but it can also lift itself out of 


cleaned by sinking the center one and 


floating the ends onto it the same as a 
ship would be docked. 


The cost of this mammoth dock was 
about one and one-quarter million dol 
lars. It contains 11,000 tons of steel 


plates and is held together by about 2,- 
000,000 rivets; it required about 130 tons 
of red lead and oil to paint it. 

Wonderful the dock 
more wonderful is the fact that 
S.. Government is to tow this unwieldy 
craft across the broad Atlantic and 
through the Suez Canal and _ Indian 
Ocean to its destination at Cavite, P. [., 
a distance of about 12,000 miles. It is 
expected to travel about 100 miles a day 
which will make the total time required 
for the trip about four months. To tow 


itself, still 
the U. 


as is 


this dock the Government has _ detailed 
the supply the col 


Lhe 
with 


ship “Glacier” and 


liers “Ceesar’ “Brutus 
dock 
“Glacier “ 


and 


nis- 


and 


“Brutus” will be next to the 


“Caesar next ahead and the 


in the lead. The tow will be a mile 


a half long which is the longest in 


tory. The Government has taken every 


precaution possible to insure the sate ar- 
rival of the dock at its destination. The 
most important part of the 


the Shaw & 


apparatus tor 
towing is opiegli automatic 


which are made by the 


Windlass 


’ and 


towing machines 


American Ship Company, ot 


the 


Providence, R. |] one Ol largest 


of which has been installed on each of 


three These 


sizes 
the 
machines are installed on the stern of the 


steamers mentioned, 


steamers and each 1200-foot 


steel 
To the end of the hawser on the “Brutus” 


Carries a 


wire hawser 2 inches in diameter. 


will be attached a manila hawser 5 


will be 


inches 


in diameter doubled, which 000 


feet long, and attached to this will be a 


bridle made of 2!'4-inch chain and 270 


feet long, the ends of which are made 


fast to two sets of double bitts or towing 


posts which are on the dock. The pecu- 
lar feature of the towing machines be- 
fore mentioned is that when a_ strain 
comes on the towing hawser which is 


greater than the machine is set to stand, 


machine will run backward and pay 


the 


the 
out hawser, and in doing so it opens 
a valve automatically which allows more 


steam to the cylinders until the 


into 
the 
the 


pass 
pressure in the 
the 


passed 


cylinders cqualizes 


strain hawser Then when 


on 


extra strain on the hawser has 


there is of course too much steam in the 


cylinders to balance the normal strain on 
the hawser and the latter is therefore 
wound in again to its normal position 
and the valve closed. This operation is 
repeated as often as a heavy sea strikes 
the dock and it will therefore be seen that 


this machine affords elasticity in 


the tow line and prevents it from parting 


great 


as would be the case under ordinary 


conditions. One of these machines was 


also used for towing the dock which is 


at Algiers, La. 

In addition to the three steamers men- 
tioned the U. S. tug “Potomac is to 
accompany the dock as a despatch boat 


also fitted with of these 


Chis 


towing machines 


tug is one 


Commander H. H. Hosley, who is the 
New York Harbor 
relieved that 
charge of this expedition. Capt 


Supervisor of has 


he 


been temporarily sO 
may take 
5D 
at Norfolk, is to have charge of the dock 
itself. the 
dock of 


sailors They 


W ood, who has been master ot tugs 


There will be two crews on 
deck 


crew 


during the trips, a crew 


and an _ engineer 
side walls of the dock 


provided with nine staterooms 


will live in the 
which 
for the officers and ample accomodations 


for 


are 


the crew There will be a compiete 
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distilling apparatus for making fresh 
water and the men will be abundantly 
fed as the usual rations have been 
doubled. It will cost $25,000 in dock 
fees alone for the dock to pass through 
the Suez canal, and in addition to this all 
of the buoys in the canal will have to be 
taken up and then reset again, as the dock 
is 134 feet wide and the canal only 150 
feet in the narrowest place; this expense 
our Government will also have to pay. 
There has been about $75,000 expended 
for towing gear such as towing machines, 
steel and manila hawsers, chains, shackles 
etc., besides the expense necessary to fit 
up the steamers for this work and the 
expense of running the steamers and 
paying the crews of steamers and dock un- 
til it reaches its destination. It will there- 
fore cost probably all told about $250,000 
to deliver the dock, and for the steamers 
to return. 

It is certainly a great undertaking and 
it will be watched with a great deal of 
interest until the arrival at Cavite, as 
all the steamers and the dock are sup- 
plied with wireless telegraph apparatus 
so that probably reports will be received 
very often. Each steamer is also fitted 
with a powerful searchlight which will 
be kept on the tow line astern of it, so 
as to prevent any vessel from running 
across it on a dark night and cutting it 
in two. 

The dock has been fitted with the an- 
chor windlass that was formerly on the 
U. S. S. “New York.” This windlass 
was also built by the American Ship 
Windlass Company. It handles four 2% 
chains two of which will be used at each 
end of the dock—with a heavy anchor on 
each chain. 





Nearly all the nickel used in the United 
States is obtained from Canada, with a 
small quantity from New Caledonia. For 
this reason the production of nickel ore 
in Canada is of especial interest to the 
users of the metal in the United States. 
In 1903 the nickel output aggregated 12,- 
505,510 lb. In 1904, however, there was a 
falling off of approximately 2,000,000 Ib., 
as compared with the nickel content of 
the matte in 1903. <A better quality of 
matte, containing a much larger percent- 
age of nickel, has been obtained during 
the last few years —The Engineer. 





In wire-drawing, because the wear 
upon the hardest steel dies precludes the 
possibility of a uniform wire diameter 
from begining to end of the drawing, dia- 
monds are now extensively used for dies, 
especially for small wire up to about 1/40- 
in. in diameter. The diamonds used for 
this work weigh from four to five carats 
each. With these dies it is said to be 
quite practicable to draw platinum wire te 
a diameter of 0.0005in.—The Engineer. 





Riches have wings, but Poverty has 
spurs.—ldeal Power. 
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Starting a Gasolene-Fired Boiler. 


It is known that to burn gasolene under 
a boiler for steam making it has first to 
be under pressure, and secondly, must be 
evaporated to gas. Owning a steam auto- 
mobile and desiring to improve on the 
burner, I made several experiments with 
gasolene burners. Ordinarily the gasolene 
is evaporated by passing the feed pipes to 
the burner through the tubes or steam 
space of the boiler and it is also exposed 
to the fire. To start the fire when the 
boiler is cold, some part of the feed pipe 
or burner must be heated and several ways 
are used, mostly consisting of burning 
alcohol or gasolene. 

I objected to these methods, as if alcohol 
was used, it was necessary to carry a 
quantity of it along, and gasolene makes 
a nasty smoky fire. Since the pressure in 
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STARTING A GASOLENE-FIRED BOILER. 


the gasolene tank is obtained by com- 
pressed air and this air becomes charged 
with vapor, making it inflammable, I con- 
cluded to use it in a Bunsen burner for 
the preliminary heating. The scheme tried 
is shown in the accompanying sketch in 
which A is the boiler, B the burner and 
C the gasolene tank with oil level and 
pipe connections as indicated. 

To start burner, valve D is opened, al- 
lowing air charged with gasolene vapor 
to burn in the burner E, heating coil F. 
When F is sufficiently hot so that the gas 
will burn properly at B, by opening valve 
G, D is shut off and gas for E taken from 
coil F through valve H. After 60 pounds 
of steam pressure is obtained in the boiler, 
valve G is shut off and J opened. This 
lets the boiler do the evaporating, and 
burner E is dispensed with. 

It was found that burner E when start- 
ing took a lot of air, hand pumping being 
necessary all the time valve D was open, 
so a third smaller burner to be used as a 
preheater was introduced, arranged as 
shown in dotted lines which will be under- 
stood without description. The whole was 
contained in the large burner B; 
to this not so many valves were needed 
as shown in the sketch. After shutting 
off the air and vapor mixture from the 
top of the tank, much trouble was experi- 
enced in getting complete evaporation. 
About as regular as pulse beats, squirts 


owing 
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of gasolene came through, making a smoky 
flame. The coil A was filled with grains 
of hard solder and heated to redness so it 
appeared impossible that unevaporated oil 
could go through, and the reason for the 
trouble became apparent. Although the 
coil K was red hot for about 6 inches and 
the distance from K to L was only about 
4 inches, this last length was sufficient to 
condense the vapor back to gasolene 

Up to this time I thought that gasolene 
once evaporated into gas, would stay as 
such, but evidently this is not the case. | 
have since learned more about it from oil , 
refiners, but, aside from these, out of 
one hundred ordinarily well intormed 
men, nearly all will think as I did, and 
thinking is not necessarily knowing. From 
these trials I learned that where gasolen¢ 
is to be burned as a vapor, it must be heat- 
ed very close to the point of issue, so that 
the vapor will get no chance to condense 
The common gasolene blqw torch is 
example of this. 

It will be noticed that the burners are 
provided with air holes, as in a regular 
Bunsen burner. These are of no use, as 
the vapor given off from the gasolene.cur 
tains sufficient air for combustion. 

The air pumping not being to my liking, 
the happy idea of using acetylene gener- 
ated under pressure struck me. Before 
trying this I made reasonably certain that 
a mixture of acetylene and oil vapor was 
a safe proposition, but took no account of 
heat. I determined fc the sake of safety 
to handle only small quantities in the ex 
periments, and it was a precaution well 
taken. Accordingly a couple of capped 
nipples with a valve between them wer 
put together, one of the nipples for car 
bide and the other for water. By opening 
the valve, water would come in contact 
with the carbide and acetylene gas be gen- 
erated. There was now no trouble to get 
pressure and it only remained to make a 
satisfactory working outfit. So it seemed 
For the different experiments, except 
where subject to heat, '-inch pipe fittings 
and 5/16-inch brass tubing were used 
Threaded plugs were bored plain 5/16 inch 
and the tubing soldered in the plugs. The 
acetylene gas connection was made at 
about point M. 

The small burner was started and when 
the pressure commenced to get low I 
turned on the acetylene and had the satis- 
faction of seeing the pressure gradually 
rise. All of a sudden there was a rip and 
tear and several of my soldered joints flew 
apart. Although the total effect was 
small, I could plainly see that it was an 
explosion, and began to think that I was 
not yet through with hand pumping. I 
made a number of experiments and nearly 
always succeeded in getting an explosion 

I demonstrated to my entire satisfaction 
that acetylene is very treacherous and can 
explode if its container is heated, whether 
it be mixed with air or not, and with 
almost any mixture of gasolene vapor 
common coal gas. One would hardly think 
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that it can explode alone without air or 
some other but it does. The 
violence of the explosion seems to be in 
proportion to the pressure, which might 
be expected since there is more of it at 
high pressure. It follows that I gave up 
the idea of obtaining pressure with acety- 
lene, and it occurs to me to ask: If a 


mixture, 


village is supplied with a central gas plant 
with this gas, and if a house in which the 
pipes are laid catches fire, will the whole 
PLATIUS. 


gas plant be blown up? 





Manufacturing Drop-Forging Dies. 
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It quite frequently becomes necessary to 
duplicate dies when a greater amount of 
forgings are required than can be made in 
ne set of dies. For this purpose, if the 
face of the die is not too irregular in shape 
I consider the use of a former invaluable 
It is quite common practice to use a forme 
plate fastened to the die with eithe: 
screws or dowel pins, but the greatest ob 
jection to these methods is the drilling ot 
holes in the die, with the possibility of 
not getting the holes in the same place n 
the top and bottom dies, which would ren 
der the matching of the impression im 


perfect, and also the difficulty of replacing 


A 








No | 


AMERICAN MACHINIST 


Fig. 1 shows the former plate with at 
tachments. The holes a Db ¢ are 
ferred from the frame and countersunk to 
receive the flathead screws which fasten it 
The plate is made of cast 


trans- 


to the frame 


steel 14 inch in thickness, planed on the 











edges to fit the frame, and is tempered 
in oi] 
: - | | Jo 
~ WY 
FIG. 4 
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Bottom Die 


LJ 


the former when it becomes necessary to 
f tl . 
Tt tile 


MAKING 


remove it to measure the depth im- 
presion. 
The 


overcomes these objections 


method which I describe entirely 


There is no 
expense attached to this method aiter the 
frame or band which encloses the dc and 


holds the former plate in position is made 


FIG. 3 
The Forging : 


DROP- FORGE 


Former Plate 














Top 2 Die 
LI 


DIES 
Fig. 2 shows the frame 
[he confusing part of this arrangement 
in changing the frame from the botto: 
yp die 


die to the t As it is customary 
' 
he ] 


match the dies from the left-hand side a1 


I end, the frame ins 
these sides and the adjusting screws tigl 
} 


rhere is but one ot 


the front 


is placed 


1 ; 
ened to h id the die 


one on the back end; the othe1 


which should 


the end screws 


be the 
} 
must be 


screwed back out of the way lhe former 


halt way around 
die to bottom die 
he trame, screw-hole a must be 
tance 
iccount t working 
on the bottom 
Hole 


screw 


nking 

the 
lepth is secured. There is 
drilled in the former plate in any 
utter to 


, 
the < 


venient place to allow 


with the die without re 


moving the plate (See third sketch in 
ig. I, hole d.) It is not necessary to 
have trame for every size die, as block 
ng can be inserted and the same result 
ybtained 
[his system is in use at the United 


or manufacturing § the 
Springfield and Rock 
& We sson’s 


Island, and Smith pistol fac 


laimed that 





mention of braz 


ing with borax as a flux, I suggest boric 
rr borack d as a substitute 
It is preferable to n the acid, which 
1 pow r, with water to at K paste 
unting t iiong the jornt, vermg ft 
t I 2 \ >that w heated the melted 
1X W ver t surfaces to be ned. 
f the fractur ild mea nor lan 
ibout f t 1 act it 
would be well to place ting between 
the surfa be } ed also, wiring or 
therwise fastening the pieces together s« 
I fully | to steel, 
tee: ft YT i a to gray 
ron, t ter when surfa wel lean 
right metal and a fairly close fit sing 
brass brazing wire and a soft coal fire. 
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Upon trying the same means on a frac- 
tured piece of cast-iron, the brass could 
not be made to adhere to the rough sur- 
faces, but after touching both surfaces 
on an emery wheel—so as to smooth and 
brighten them as much as possible with- 
out changing the general shape, and pre- 
serving the outer edge all around to keep 
the alinement for the mended piece—a 
union was obtained, but on account of the 
thick layer of brass, the joint was not 
quite as strong as one made between 
closely-fitting pieces. I send in separate 
package samples, the joined pieces are 
gray iron, the brazed surfaces of which 
were filed smooth, the small piece of gray 
iron is part of a fractured piece which 
was ground slightly on the broken surface 
and then brazed, afterward being twisted 
off. E. J. Bowers. 

[The samples sent appear to be just as 
strongly brazed as those where borax was 
used. One thing in favor of boric acid is 
that it is easier to remove after the job 
is done, boiling the article in strong soda 
or soap water being all that is necessary. 
Even without boiling, it is not nearly as 
hard as fused borax.—Ed.] 





Marking Blind Holes—Triple Centers 
—End Mills. 


The scheme by Mr. Fish at page 32 for 
marking blind holes reminds me of the 
method I have used for some time for 
doing similar jobs. It consists simply of 
a threaded center as shown. It is of tool 
steel, hardened. I screw it into the tapped 
hole, leaving the point slightly project- 
ing. A tap with a mallet or hammer does 
the rest when the piece to be marked is 
in position. The squared portion 4 is to 
insert or remove the center, using a socket 
wrench. A set of these centers is a use- 
ful thing to have in one’s tool chest. 

Referring to Mr. Salmon’s triple centers 
at page 25, I would like to offer a sug- 


CENTER FOR MARKING BLIND HOLES. 








gestion. Why not make the two outer 
centers dead, allowing the gears, with dogs 
attached, to rotate on them. This would 
simplify the arrangement, as there would 
be no extra bearings to bother with, 
coupled with the certainty that all work 
done on them would be true with the cent- 
ers. I would like to know through your col- 
umns why none of the large manufactur- 
ers of milling cutters list any other than 
straight and left hand spiral end mills. 
By left hand spiral, I mean so cut that 
there is negative rake—if I may use the 
term—on the end. I long ago tired of us- 
ing this style for end cutting, and always 
make my own if I get half a chance; 
making the spiral right hand so as to give 
rake on the end teeth; also cutting them 
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much coarser pitch. For instance, a 2- 
inch end mill for facing steel, I cut with 
8 teeth, 20 degrees spiral, and only 14-inch 
wide on the cutting face. I find a cutter 
so made will take a %-inch cut in steel 
with quite a coarse feed, and have never 
experienced any trouble from “hogging 
in” or digging, either on steel or gray 
iron. It will also take less power to drive. 


|= ee 





Securing Frail Work to the 
Face-Plate. 





Frail work, that would be easily distor- 
ted in the ordinary chuck, may be securely 
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SECURING FRAIL WORK TO THE FACE-PLATE. 


held to the face-plate by means of plaster 
of paris. 4 shows a light brass casting. 
This was first gripped in a jaw chuck 
and rough-turned. It was then clamped 
to the face-plate B and centered. Plas- 
ter of paris was then poured around it at 
C. After the plaster set, the clamp was 
removed, and the job was turned and 
bored to size. When finished a sharp blow 
on the face-plate with a mallet jarred the 
plaster loose. The piece B was also of 
brass. In this piece the two faces E and F 
were required to be absolutely parallel. It 
was first caught in the jaw chuck, and 
finished all over, except the face F. A 
piece of brass was then clamped to the face 
plate and turned to fit the hole in the 
center. A shoulder was left for E to abut 
against. After placing it on the piece of 
brass the space B between the face-plate 
and the job, was filled with plaster of paris 
and allowed to set. This supported the 
thin brass and permitted it to be turned 
without chattering. 

The following points are essential when 
using plaster of paris in this way: The 
lathe spindle must be a good fit in its bear- 
ings; there must be no grease or oil on 
the parts ; the tools must be kept sharp. 

If possible rough the casting out in a 
jaw chuck, 

Of course such coarse feeds and high 
speeds as with a jaw chuck, cannot be 
used, but for holding odd-shaped pieces 
and accuracy it is excellent. 2 


York, England. 





Cone Pulleys. 


The arrangements of cone pulleys de- 
scribed below and shown by the accom- 
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panying sketches give such good results 
that they are in constant use and answer 
well the purpose for which they are in- 
tended. 

The problem, the solution of which is 
shown in Figs. 1 and 2, was to drive two 
shafts from one pulley without the use of 
gearing or belts between the driven shafts 
and still preserve the change of speed of 
both so that one would not interfere with 
the other. Gearing was too expensive, 
and also made too much noise, as the 
speed was high. The driven pulleys were 
too close together to use a belt satisfac- 
torily. We could not place two pulleys on 
the upper shaft, as the construction of the 
machine would not allow the driven pul- 
leys to be that far out of line, 

The arrangement shown in Figs. 1 and 
2 was used. Fig. 1 is a top and Fig. 2 an 
end view of the pulleys. The pulley 4 
had each step double crowned and was 
wide enough to take two widths of the 
belt to be used. The lower pulleys B and 
C were out of line with each other by the 
width of the belt, as shown in Fig. 1. The 
large steps of B and C were for one width 
of belt, and the other steps were the same 
width as those of pulley A, but crowned 
only on the outer half of the step, the in- 
ner half being relieved so that the belt 
could only run on the crown. They were 
belted as shown, the position of the belts 
being shown by the dotted lines. The pul- 
leys B and C could be run at different 
speeds or like speeds, as desired, and the 
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CONE PULLEY ARRANGEMENTS. 


arrangement had all the advantages of 
two pairs of cone pulleys. 

Fig. 3 shows an arrangement of pulleys 
made to overcome the rubbing of the belt 
against the edge of the step where the 
room was so limited that the pulleys could 
not be made wider and for efficiency the 
belt could not be made more narrow, 
Two of the steps on each pulley were 
made 154 inches wide, as before, for a 
1%-inch belt; but instead of the center of 
the crown being exactly in the middle of 
the step, the distance was only % inch 
from the outer edge of the step. This 
made the belt run flush with the outer 
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edge of the step and clear the adjoining 
step by \% The largest step was 
made 1% inches, as here there was no 
step to clear. With the ends of the pul- 
leys in line, the edges of the steps of the 
pulleys are % inch out of line, as shown. 
The pulleys we made before had all 1%- 
inch steps, with the crowns central, giving 
only 1/16-inch clearance for the belt. In 
the pulleys shown we have decreased the 
width of the pulleys % inch and yet have 
'g-inch belt clearance. . ma 3 


inch. 


An Expanding Mandrel. 


The illustration shows an 


mandrel. 


expanding 


The nut A draws the tapered 
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up a big new file. A 9-inch hole, 12 inches 
long, represented nearly 360 square inches, 
or, allowing for the keyseat, about 340 
square inches, This caused Brown to do a 
little thinking. “That hole will certainly ex- 
pand when they get it inside, where it is 
warm. But how much?” He went outsid 
and looked at the thermometer on the corner 
of the engine room; 8 below zero. There 
was no thermometer in the beater room, 
but he estimated the temperature at 65. 
He then went to his desk and figured. The 
for cast iron 


coefficient of expansion 





000005509 inchesX73 degrees=.003, or 
just enough to let it slide on. Brown felt 
better, two minutes’ figuring saved an 


hour’s hard and useless work. He went 
out in the mill, noticing while on the way 
that the men were rolling the pulley in- 


[ 





























AN EXPANDING ARBOR AND ITS DOG 


mandrel C into the split bushing D and 
causes it to grip the casting E. The dog 
B is kept from turning by the keys. 

I. N. Quire. 





How Brown got the Pulley On. 





“Say, Brown, I wish you would caliper 
that new beater shaft they are putting in 
out in the mill, and see if the pulley will 
fit all right. It is out in the yard and 
we'll have it rolled inside tonight, as they 
will be ready to put it on in the morning.” 
Thus spake the master mechanic to the 
head machinist at the Tuffandstrong Paper 
Manufacturing Company about 4 o'clock 
one cold winter afternoon. The beater had 
been received from its builders a few days 
previously, while the pulley had done duty 
before. Brown got out his calipers and 
took the size of the shaft, 9 inches, setting 
his inside calipers before going out in the 
cold; he then stepped outside and tried the 
hole. “Whew! a drive fit!” He went 
back into the shop; and, as their facilities 
for driving or forcing a 1600-lb. pulley 
were rather inadequate, he began looking 


side, and reported to the master mechanic 
that the pulley would go on all right in the 
morning. 

Just as the whistle 
Jones, the millwright—a man, by the way, 
who felt sure that there was only one class 
of men on earth who could measure to 
*/. inch, and he belonged to that class— 
came into the machine shop. “Say, Brown, 
that beater pulley will have to be bored 
out; it’s a sixteenth of an inch too small 
to go on the shaft.” Jones was a hustler 
and his men had got the pulley into posi- 
tion quicker than Brown had anticipated. 
Brown hinted that the job would go to- 
gether all right in the morning without bor- 
ing the pulley, but Jones could not borrow 
money enough to bet that it wouldn't. 

When the whistle blew in the morning 
Jones came to Brown. “How long will it 
take you to get that pulley bored out?” 
“Don’t need boring,” said Brown, “Let’s 
go and see about it.” Jones expostulated, 
saying it was no use, he guessed he knew, 
he'd tried it, etc. They went out in the 
mill, called the men and put the pulley on. 
It was a good fit, but it went on without 


blew at 5 o'clock 
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driving. Brown felt triumphant, Jones 
puzzled and crestfallen; but he was so far 
from being a theorist that Brown thought 
it would be a waste of time to explain 


Cuas. A. TRASK 
The Utilization of the Waste Heat of 
Gas Engines. 
small 


desiring 


Many people 
butchers and butter makers 


power, 
for instance, 
prefer steam to gasolene engines because 
of their need of hot water, which they 
think they 
when they use the 
hot water may be 
the hottest and plenty of it, is 


of Blaysdell whereby 


economically 
That 


had, however, hot as 


can have mor 


former power. 
demon- 


strated by a device 
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TILIZING THE WASTE HEAT OF GAS EN 
GINES 
he does much toward the heating of his 


shop by his gasolene engine without cost 
other than the usual running expens: 

The 
accompanying 
represents the 


outline in the 
illustration, in which A 
cylinder head, D D the 
muffler and B a gal 


device is shown in 


exhaust pipe, C the 
vanized iron tank of 
80 gallons. 


a capacity of about 


The usual cooling water is carried from 
the cylinder through the pipe E, 


bottom of the tank B, where it is heated 


into the 


by contact with the exhaust pipe and 
muffler before it overflows through the 
pipe F, thence passing through a coil of 


radiating pipes near the floor and back 


into the underground reservoir from 
which it 

Even in this case, where the source of 
tank of 


flow is 


was originally pumped. 


supply is an underground forty 
barrels capacity, and a 
maintained through a long radiating coil, 


the water in the tank B is kept constantly 


constant 


close to the boiling point; and, if no cir- 
culation were used and the cooling water 
were not run into the heating tank at all, 
a large body of water might be kept boil- 
ing there, not only without any expense, 


but with some gain in the power of the 
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engine; for the cooling of the exhaust 
gases cannot help but relieve the back 


to some extent. 

It was of course necessary to make the 
joints about the muffler water tight, but 
this was easily accomplished by the use of 


pressure 


asbestos packing. 

This might ke somewhat 
proved by using, instead of the usual muf- 
fler, a small steam boiler fitted up in such 

way that the would 
through the flues, having water from an 
elevated tank circulate through the boiler 


device im- 


hot gases pass 


proper. 

lwo of the largest items wherein a gas 
ngine falls short of perfect efficiency are 
in the loss of heat through the cooling 
water and that carried away by the gases 
of combustion, the utilization of any part 
of which is so much clear gain, while 
there seems to be plausible basis for the 


helief that the immediate cooling of the 
exhaust, relieving a portion of the back 
pressure, would enhance the power 


enough to pay for the installation 
W. D. Graves. 





Equalizing the Wear on Lathe Ways 
and Lead-Screws. 





The accompanying drawing illustrates a 
plan for equalizing the wear on lathe 
ways, and also a tapering method. 

\s will be seen, there is a supplemen 
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Improvements on Drill Presses. 


The accompanying drawing shows some 
improvements we made on our drill 
presses. The spindle quill A is graduated 
into eighths of an inch by most builders, 
but in an up-to-date shop an eighth of an 
inch is not close enough even for a drill 
press hand. 

In our shop it is the practice to figure 
the depth of counterbore in thousands of 











March 1, 1906. 


rack pinion had 15 T. 8 P. 1% inch pitch 
diam. and 5.8905 inches circum. In this 
case one turn of the worm shaft is nearly 
equal to one-eighth of an inch feed. To 
make it exactly one-eighth feed, we made 
a new rack and rack pinion and changed 
the pitch to .4 inch circular pitch. We 
used an 8 pitch cutter for cutting the 
teeth, but made the depth of tooth 
inch. With 15 T and 
the circumference at the pitch line is 6 


275 
.4 inch cir. pitch 
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IMPROVEMENTS ON DRILL PRESSES. 
inch or 1% inch feed to one turn of the 
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EQUALIZING THE WEAR ON WAYS AND LEAD -SCREW. ie 
— 
tary spindle, bearing a chuck, or face- bore of a !2-inch fillister head screw 
plate. One end is caught flexibly on the is marked .323 .327. To enable the drill 
head-center and the other held in an ad- press hand to work within these limits, we 
justing box housed on the headstock put on a dial B graduated to indicate 
ways. thousands of an inch. On one machine we 
This spindle may be of any convenient found that the rack pinion had 14T. 8P. 


length, the object being to distribute the 


wear incident to short chucking work 


more evenly over the lathe-bed 
By adjusting the block-bearing, tapered 
may be done. 


Maurice R. 


work 
WILLIAMS. 
{Of course it would not pay to put this 
rig on the lathe for every chucking job, 
but were to be 
threaded, it 


when a lot of 
especially if 


pieces 


chucked, and 
might pay to distribute the wear in ways 
and lead-screw in that way 


pitch diam. and 5.4978 inches 
The ratio between 
wormwheel was 55 to 1. Under these con- 
ditions it was not necessary to make any 


134 inch 


circum. worm and 


alterations in the gearing, as one turn of 
the worm shaft equals almost exactly one- 
tenth of an inch feed, the error being only 
OO! inch in 234 inches, so all we had to 


make was a dial with 1oo divisions. In 
another drill press the conditions were 
not so favorable The ratio between 


worm and werm wheel was 48 to 1; the 


For this machine we made 
double graduations as 
shown in the drawing. One part was 
graduated into 125 divisions, giving a 
reading of thousandths of an inch. The 
other part was divided into 8 equal 
spaces giving a reading of sixty-fourths of 
an inch. This dial was loosely mounted 
over the hub of the hand wheel C, and 
fastened thereto, after being set, by the 


worm shaft. 
a dial B_ with 


screw D. The double pointer E is fas- 
tened to worm box F. 
The second improvement is the gradu- 


ated screw G with the lock nut H and 
pointer I on the stop collar J. The old 
stop collar had only a projecting lug cast 
on, and it was no easy matter to set the 
stop just where you wanted it. The screw 
G has 25 threads to the inch and the head 
is graduated into 40 divisions. With this 
micrometer arrangement the stop collar 
is set approximately; the final adjustment 
is made with the screw G. 

A further improvement consists in pro 
viding an adjustment on lever 4, in order 
to be able to keep the worm K in proper 
wheel M. We 
made a new level provided with a dove- 
tail slot, into which we fitted a slide O, 
The trigger O 


engagement with worm 


and a screw P to adjust it 
hooks over this slide and holds the worm 
in engagement with the worm wheel. If, 
wear at the different 
and worm wheel get out 


on account of 
places, the worm 
is only necessary to 


of proper mesh, 


screw up the slide O a little and by doing 
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the box is raised and _ this 
brings the worm into deeper mesh with 


the worm wheel. pa. a. 4 


SO, worm 





Lapping Rig for Steel Disks. 


he sketch shows a simple arrangement 
for lapping (in this case) tool steel disks 
for bearings. 

A is a wood frame of 2x4 stuff through 

















LAPPING 


RIG 


the upper part of which extends an iron 
rod B. The hole at ( 
large to allow a free movement of the rod 
Che lower end of the rod is pointed and 
fits in the center hole of the disk D 
pressing it down on the lapping-block E. 


has to be sufficiently 


All one has to do now, is to move the disk 
to and fro on the lap the work thus be- 
ing made considerably easier, for the press- 
ing down is done by the rod B, which of 
course, has to be of sufficient weight to 
By modify- 
ing the arrangement somewhat it might 


perhaps be used for other kinds of lap 


give the necessary pressure. 


ping 





A Special Drilling Machine. 


The accompanying illustration shows a 
machine for drilling two holes simulta- 
The base 
of the machine is gray iron in one piece 
The pulleys, spindles and binding collars 


neously in the heads of screws. 





Driving Pulleys 
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A SPECIAL DRILLING MACHINE 


are of soft steel. The spindles are case 


hardened and split to hold the drills 
[They are driven separately by round 
J leather belts, the same as those used on 


sewing machines. There is a clamp for 


holding the screws against the bushing 
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and a device operated by the foot to 


knock out the finished screw [hese are 


not shown in the illustration Their ob- 





ject to leave both hands free to insert 
blanks and operate the feed lever 4 
H. G 
An Adjustable Tool Post. 
Touching the tool post subject, I have 


found considerable satisfaction in using 
a post having a large threaded collar for 
hight adjustment 5 wn in sket 

I usually make tools tor 2 
slightly above center, forging thet 
high as the lowes djustment f t 
tnt led oO r wi LlOW or < Irs it 
the same time considering the size ot 


el and _ stability 


} r 4] . ] r 
with a post of this kind for several years 




















and then changing to one of the hollow 
washer tilting-piece variety, t tter 
—— 
——— 
= 
Ame M. at 
AN ADJUSTABLE TOOL POS 


proved a great aggravation, the least 


fort to shift tool for reach 
the hight 


changing 


aiso 


In using a post of the former descrip 


tion on work that required much chang 


ing of tools, the same tools being used 
gain on duplicate pieces, it was found 
best to provide an assortment of steel 


several eacl 
that a tool 


under the tools, 


thicknesses, so 


pieces to use 


of different 


and its packing piece or pieces can be 
removed, kept together and quickly re 
turned, bringing each tool to its proper 
hight withont much changing of the 


SaaS ms 
threaded collar 


My idea of tool 


clearance should always be given by a cer 


grinding is that tl 


tain angle with the base, the clamping 
| 


plate having no angular adjustment in a 
vertical plane, then provide ample hight 


29! 
adjustment for grinding and make al 
changes of the clearance angle by regrin 
ng the end 
In this connect ndy contri 

Ss a center ont g ni Tor 1S¢ 

vailable part of the tool block not cov 

y the tool po ld have 

ase and jointed arm so as to rea 

lof long t r ciose n tor sl t 
nes the gag « l \ W iit 
gnt of t ortal 


Catch Questions in Examinations 
Dixie’s Yarn. 
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The answer supposed to have been given 
shows that the candidate was not misled 
by the roundabout way the question was 
asked. 

“A. I would immediately take off my 
clothes and dive into that boiler after the 
door; for a door that could fall in with 
80 lbs. pressure in the boiler would be 
well worth investigating.” 

Diameters of taps, reamers, etc., having 
odd numbers of flutes cannot be measured 
with an ordinary micrometer. If a 
machinist were asked to measure a three- 
fluted tap with a micrometer, he would at 
once say it is impossible. The little yarn 
about the three-fluted taps needs some 
explanation. It was founded on two facts, 
an actual experience of my own while 
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are more easily detected. I salute Messrs. 
Collms and Kohr who tripped me up at 
page 24, Vol. 29. DIxIE. 





Notes on Machine-Tool Design. 





Change in design often reveals defects 
concerning a machine which passed un- 
noticed in its previous state. There is a 
deal of education in watching the effect of 
some alteration which often shows itself 
in a feature quite distinct from the one 
altered. A case in question was the alter- 
ation of a planer table from the “V” to 
the flat way with gib design. Figs. 1 and 
2 show the original state and the altera- 
One thing we have learned since the 


tion. 

















FIG, 2 
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FIG.4 


POINTS IN 


making a set of four-fluted taps, and a 
conversation I had with a_ mechanical 
friend on the subject of catch questions. 
He asserted that no practical man could 
be imposed upon by a catch question. The 
yarn about the taps is true up to where 
the three flutes are introduced. In order 
to make the three flutes plausible, Mr. 
Hale had to be either Scotch or English; 
as a matter of fact he was neither, but 
American. He did measure the taps with 
a micrometer, but as they had four flutes, 
that was easy. The yarn in its garbled 
form I sprung on my mechanical friend 
one night when he and I were going over 
old times, and to my delight the three 
flutes passed without challenge. Since 
then I have told the story many times 
and it has never been questioned. In cold 
type any yarn is different; a man has 


time to analyze and pick out the errors, 
there is not the magnetism of the story 
teller to lull suspicion and so the fallacies 
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FIG. 3 
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FIG 6 


MACHINE TOOL DESIGN. 


alteration is, that the table is weak in 
cross-section, and always has been, ap- 
parently. With the new table, anything 
bolted down tight by means of the two 
center stops springs the table so much as 
to lock it against the gibs at 4 A. The 
springing of the table had never been 
noticed before the change was made, 
though doubtless it was there. The wear 
on the ways seemed to be even, though, 
in face of present knowledge, it should not 
have been so. 

I am not quite sure of the benefit of the 
lathe bearing proposed by Mr. Fish at 
page 493, but admitting the advantage 
of the wedge, why not put it in the cap? 
The cap shown in Fig. 3 is certainly more 
costly than the one Mr. Fish proposes, 
but when the top brass is rebedded—the 
only one which usually needs it—an ad- 
vantage of the wedge might be felt. 

Two thoughtless mistakes came to 
notice lately, one of which is fairly com- 
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mon. <A wheel, large in diameter, was 
bossed up as in Fig. 4, when there was 
every opportunity of arranging it as in 
Fig. 5, which reduces the tendency to 
bell-mouth the bearing. The other was 
in regard to the position of the clutch 
shown in Fig. 6. It was put on the driv- 
ing shaft A, and consequently when shaft 
B was revolved at its higher speed, pinion 
C rotated at very high velocity. It is 
only fair to add that 4 was the more con- 
venient shaft. 

A revolving shaft, even if without pro- 
jections, is more deadly than it seems, as 
a recent accident shows. Some threads 
of a piece of waste hanging from a man’s 
pocket wrapped themselves around a rap- 
idly revolving shaft. Pulling his coat 
after them, the shaft whirled him to his 
death. There are too many shafts about 
machine tools left uncovered, some of 
them just where the operator has to stand. 
True, there are not many serious acci- 
dents, but the number of cases of torn 
clothes is considerable, and timidity of 
certain parts of his machine is not con- 
ducive to quick work on the part of the 
operator. Too often, though, the fault is 
partly the man’s, through neglect to keep 
his overalls buttoned up tight, as a recent 
case tends to show: A man man bending 
over a boring bar had his coat caught, and 
had a mate of his not quickly stopped the 
machine, he would, in all probability, have 
been seriously hurt. 

The question is raised by the reading of 
a recent advertisement in the AMERICAN 
MACHINIST as to whether the power ab- 
sorbed in the operation of machine tools 
is of much moment. Looking at it from 
the standpoint of a man buying a tool— 
surely the correct thing to do—he has two 
machines in view, for one of which it is 
claimed that it uses only a half to three- 
fourths the power that the other does. He 
has line shafts, countershafts and other 
machine tools, all using up power. An 
additional horse-power is not of much im- 
portance. The cost of the power is only a 
fraction of some of his other operating ex- 
penses—labor, for instance—and hence the 
saving would be a fraction of a fraction, 
and would be almost negligible compared 
with such features as the handiness and 
rigidity of the tool. A machine tool may 
be inefficient mechanically, yet be a great 
success commercially. Of course, every- 
thing else being equal—a thing highly im- 
probable, by the way—the saving in power 
is a direct saving, and if electrically 
driven, a saving would be made in the cost 
of part of the equipment—the motor. 

The recent tendency to cast speed charts 
and attach them to machine bodies is, it 
almost goes without saying, a good one. 
It keeps it where it is wanted, and it can- 
not be lost. Just now, in the effort to 
make them more compact, in several cases 
the spindle speed resultant of any com- 
binations of gears, etc., has been left out, 
and the diameter of work for which such 
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combination is suited substituted, indicat- 
ing, for example, that to drill an inch hole, 
say, in steel, handles A and B must be in 
position shown. This has a fault. It is 
based on the supposition of uniform hard- 
ness of material to be machined, which is 
practically impossible. Of course, in prac- 
tice, the operator will get, in time, to 
know how to vary the speed to suit the 
material, notwithstanding the chart; but 
that is not the point. It is the supplying 
of information, presumably to help the 
operator, which is wrong, and which could 
be easily made right. H. T. M. 
Manchester, England. 





A Pneumatic Scrap Shear. 


The sketch shows an air power shear 
that has been used for a number of years 
for cutting up round scrap iron. Quite 
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which is so mounted that it may be op- 
erated by the foot, thus leaving both 
hands free. 

The sketches are not to scale, nor are 
they exact in detail, but give a general 
idea of the construction of a very cheap, 
serviceable and easily constructed shear 
to be used isolated 
other power is not convenient and where 


in an place where 


compressed air is available. 





W. T. H 
A Recessing Tool. 
At Page 789, Vol. 28, Part 2, there is 


«shown a sketch of an internal recessing 


tool which put me in mind of one I had 
made for a similar purpose a few years 
ago. This may be of interest in showing 
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H for turning it. The end of the plunger 
is cut away for t flat spring / which 
forces the cutter C back when the nut F 
screwed back. The end of the bar 
tapered to fit the spindle of the tail stock 
The cutter is relieved in the ordinary way 


he 


18 


is 


top so as to keep 
worn out, 
C. PErTITJEAN. 


and is ground on the 
its shape until nearly 


London, England 





Making Wooden Rolls. 


At page 18, Vol. 28, Part 2, I wrote a 
description of how wood rolls were mad 
for textile purposes, but since that time | 
have seen what was to me a new idea in 
as it works better and costs 


that line and 



































'G 
a lot of bolts, etc., with threads stripped A 
find their way to the scrap pile. These li 
are cut off and sent to the bolt cutters to " : 
be re-threaded and can then be used | 
again. It saves handling the scrap, as F 
the scrap is culled at the scrap pile and 
was evidently devised to avoid carrying - ; 
the scrap into the shop. It is located a oor 
under a shed and is used to all kinds of another way of doing the same job. One less, it is worthy of attention by all i 
weather, but is always ready for service. advantage I found in this style of tool that line of siness 
It was very easily made, no castings and was that it left the tool holder free to The bottom roll in washing machines 
very few forgings being required. This bore out the hole in the job the required is generally 12 to 14 inches in diameter 
one was evidently constructed out of size without putting any other work on and 10 to I2 feet long ind runs at al! 
whatever was available and while it is no the tool except what it was designed to times under from 2 to 4 feet of w iter. 
beauty it does the work. The cylinder is do i. ¢. the recessing only. The sketch The less the iron’ work in this roll 
weighs the longer the boxes will last and 
s it is partly because of this, that the size 
a of the shaft through the center was al 
= ways made about half the size of the 
L shafts in the other rolls 
D~ A : D [his new method eliminates the shaft 
Y —O oe jm entirely. The log is cut off as much long 
Y ee >> _|p r than the finished face of the roll as 
1A Y ae F-Ir)| 9 )e m y the length of the journal boxes will al 
j \ low, ss two cl and after finding 
: G the center, a lag screw approximately % 
oO M ” by 10 inches, with a center hole drilled 
nd countersunk in the head, is screwed 
n each end. Upon these centers the roll 
—_— ae ce ss 1 may be turned Putting the log in the 
\ lathe the urna may now be_ turned 
J a FIG, 2 down to 4 inches in diameter, one inch 
A PNEUMATIC SHEAR shorter than the journal boxes, the extra 
inch being for clearance for the lag 
an old air brake cylinder. The piston B_ shows the general design of the tool, but screw _ head Cast-brass_ sleeves, pre- 
is of the trunk variety. The rod C is of a little explanation of its construction will viously bored 4% inches, made as long as 
course smaller in diameter than the hole make it easier to understand. The bar A the turned journal and approximately 
in B in order to allow it to swing with- is turned an easy fit in the hole to be re- one inch thick, are now forced on the 
out throwing the piston out of line. The cessed and is drilled for the plunger B journals and the wood we iged up solid 
bar E is stationary, the bar D being which forces out the cutter C fitted in the with iron wedges in the usual manner. 
movable and fulcrumed at G. The bar slot at the end of the bar and held in These brass journal sleeves are then turn- 
D has jaws at H to straddle the rod C. position by a cap J) fastened by four flat ed to a diameter of 6 inches ind he tace 
The bushings I are tool steel tempered head screws E of the roll finished in the regular way 
and pressed in. They seem to have no The cutter is slotted so as to allow the Rolls made this way will give ex 
tendency to back out and have remark- coned or beveled end of the plunger B- cellent sa sfaction when run in wooden 
ably long life. The support M holds the to work into it, thus forcing the cutter J al boxes, care being taken not to fit 
movable ber D close to E. Fig. 2 shows out. The end of the plunger is forced the bo» f 
the end view at line J-K. L is a piece of into it by turning the nut # on the end Ch ll merely acts as a carrier roll 
rubber for a buffer to absorb the shock of the bar. The bar is slotted for the pin for the strands of cloth to immerse them 
when rod is sheared off. The air is G which is fitted in the plunger 4. The in the water L. L. ARNOLD 
controlled by an ordinary three-way cock nut is provided with four tommy holes East Greenwich, R. I 
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Micrometer Stops. 


\s I read the various letters in the 
AMERICAN MACcHINIsT I often think, “ii I 
had only seen that letter before I did such 

_ and such a job, how differently I would 

' have gone about it.” As micrometer stops 


1f various forms seem to be in order at 


present, here is another one that I de- 
igned. Almost all modern drill presses 
have a stop, but it is a common screw 


without means for reading to any defi- 
nite part of an inch. The clamp body 4, 
Fig. 1,1s made of tool steel and spring tem 
On the side a thin slot is milled 
B is a clamp- 


pe ré d 
through to the center hole 
¢ screw, with a pin in the center for a 
the turned off 
until the pin-handle stands vertically in 


1 


handle, head of which is 
A is clamped to the 
the drill-press 


front end a 


the drill press when 
spindle, so as to. clear 


handle C. On the 14-inch 


' hole is drilled, tapped 4o threads and a 
| fine slot milled through into it. A ™%-inch 
machine screw on the side takes up the 
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FIG. 1. MICROMETER GAGE ON A DRILL PRESS. 
wear, or clamps the micrometer screw 


drilling a number of 

The screw D is made 
of tool steel 44 inch diameter, 40 threads, 
with the bottom end hardened. The head 


when 
holes the same size. 


In position 


is nurled and its diameter is 1/64 inch 
under the diameter of the register head 
which is graduated with 25 divisions, 
each equaling an end movement of the 


screw of o.oo1 inch. A thin, sheet-steel 


plate is fastened to the body A with two 


; screws and two dowel pins. This forms 
the main body of the stop. It is gradu- 
ated every 0.025 inch for a distance of 

inch 


I don’t think I have ever seen a micro- 
meter stop for a drill press published, still 
we have used this for a number of years 
and it has proved very satisfactory. In 
the drill press, as well as in a lathe, we 
sometimes have work which requires to 
a limit of 


be machined to a depth within 
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a thousandth of an inch. This gage is 


very cheap and simple to make. 

Fig. 2 is one of the cheapest and sim- 
plest micrometer lathe and shaper stops 
I have ever seen. I prefer it to the high 
priced and complicated ones. Without 
doubt this is one of the most accurate 
and universal tools in use. It is, however, 
often necessary to use the stop at different 
lengths, to accommodate different lathes 
and shapers. Then again we may wish 
to use it on the right as well as the left 
side. The 


form of holder shown in Fig 


aenrncers 


c 








GAGE 


2 MICROMETER 
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micrometer screw can be used on either 
side. The register hand C is made of 


tool steel 15 inches long, % inch wide 
and fastened on top with a machine 


screw. On each side one inch of space is 
graduated, the lines being 0.025 inch apart. 
This is done so that the graduation can 
be easily read in any position, or to read 
on the right of the machine as well as 
on the left. On the bottom a space H is 
milled out large enough to fit the different 
The width of the slide of the 
the 


machines 
shaper is generally one inch, while 
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INDICATOR 


FIG. 3. 


2 can be used either right or left, and for 
The body A 
is made of machinery steel case-hardened 
rhrough the 
E. In the bottom is fitted free 
With the 


micrometer 


various heights and depths. 


top is a 14-inch set-screw 
a %-inch 
aid of the 


be 


thick copper piece D. 
set-screw the 
locked at any position, with no fear that 
it will slip. 
of tool steel, and 
The 


plain space 


screw can 
The micrometer screw B is 
the 
end is turned aid nurled. A 
for dividing is left a little 
nurling to clear the register 
Joth ends are hardened so that the 


cut 20 threads to 
inch 


above the 


he ad 


FOR THE LATHE, 

bed of a lathe is about inch. On the 
side a 5/16-inch screw F is fitted. To 
keep the surface of the slide and _ bed 


from being marked by the end of the set 
with two pins, a 
With it the set- 
holder 


screw, a shoe D is made 
sliding fit in holes in A. 
screw will clamp the securely. 


Fig. 3 was designed for internal work in 
the lathe, but it 


be useful 


has been found to 


on external work as 


very 
well. It has also been used in a milling 
machine on inside work which it is im- 
This 


is not a micrometer but an indicator, but 


possible to see or measure easily 
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if properly made will register as close as 
a micrometer. The body A is made of 
machinery steel 414 inches long, 114 inches 
wide and % inch thick, held on the ma- 
chine by a screw B. In the center is drill- 
ed and reamed a 3/16-inch hole to fit the 
rod C. A counterbore with a 
3/16-inch tit is countersunk down about 
¥é inch from the bottom. On the end the 
14-inch hole is tapped out and a 
fitted % thick, with a screwdriver 
slot and a 3/16-inch hole to fit the rod C. 
In the center of the hole is a bushing D 
which is a free fit in the %4-inch hole and 
the rod. A milled in the center, 
tapped and counterbored on the side to 
fit the screw H. This acts as a clamping 
screw, as well as a guide for the register 
hand J. It moves freely in the elongated 


14-inch 


screw 
inch 


Sat, Su 
siot 1s 


slot F and in the elongated slot in J. Be- 
tween the bushing and the end screw 
is a light spiral spring that keeps the 


bushing D against the other side, so when 
registering the rod 
the side of the machine when the slide 
comes up and pushes it back until it reg- 
isters the required number. 


will always be against 


The register 
16-inch 
and swings on the screw E 

is a 1/16-inch hole G which corresponds 


hand J is made of I sheet steel 


On one end 


with a number of holes drilled in a 
cle from the center of the screw E in the 
body A. The 
holes is that when a 
wanted on the register, say 4, we unloosen 


Cit- 
reason for having these 
certain number is 
the clamping screw H and place the hard- 
ened, ground and lapped plug J in the 
indicator hand and move it along until 
it registers 4, then drop the plug down 
into the holes in the body A, now 
the up to the position 
when the rod C is against the wall tighten 
the clamping H, withdraw the 
plug J and the registering is 4. The gradu- 
ations on the indicator register .o10, but 
the lines are nearly % inch apart, so that 
finer graduations can be made if wanted. 


move 


slide wanted, 


screw 





IFFERENTIAL 
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The graduations must be made by hand 
Clamp a depth gage and the indicator 
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Table of Proportions of Differential 
























































: : Back-Gears. 
stop parallel to the rods on the surface 
plate,‘move the depth gage .oI or .oo! inch ps 
as wanted and draw a fine line, and so on; For a back-gear on a machine witl 
when finished, take a small fine chisel light drive the differential back-gear as 
and sink the lines deeper. The reason it originally designed is still used on drill 
Size No. J 2 3 + 5 r / 4 14 11 12 
Dia, of Puiie 8 ¢ | WW 10 12 12 15 l ] lo 8 
Face of Pulley 3 3 3% | 3% il6 il 54 | 5M iy | 6% 1% 7% 
Width of Belt 21 2%) 3 3 i i ) f ( 
Approx. iP, 4 > ‘ , - - | . 
2 4 4 ‘ 144 l ] l s 
at 300 r.p.m, ed . . . , 
Shaft Diam, D 1% 1% 14 114 15¢ Ls 134 134 2 2 
Pitch Diam, - ; e ' 
4 > ; ) 
Pinion A . z ‘ , 
No, Teeth in A ls 36 le 1G ] q ] i 1 4 l 
Pitch Diam, 
) ) 10° 10 10 ) Ls is ’ 
Internal Gear B 
No, Teeth in B ry i2 iz i2 i2 ”) HY) lt l ) , 
i 
Pitch Din, : - = 
- ~ oY 27s al 
Idler C 
No, Teeth in ¢ 27 18 27 5 ‘ » : i zi "A A 
No, of Idlers } 3 3 3 3 3 3 
Diam. Pitch ‘ ‘ ‘ 
ot Gears ‘ ‘ ‘ ‘ ‘ , ) 
Face of Gears 114 14 1% 14g 154 1% i 4 2 2 
) od 5 } ) ( ! ‘ ) { 
Ratio to to to to to { to to to 1 1 to 
l ] l l l l l l l 
TABLE OF PROPORTIONS OF DIFFERENTIAL BACK-GEARS 


cannot be graduated in the milling ma 

chine is because the graduations vary as 

the indicator hand moves in a circle. 
RADIUM. 














Stationary 


Lan 


BAC K-GEARING. 


presses and ot light machinery. For 
heavy drive and continuous service there 
is a better method of arrangement Th 
consists of using three idlers i place ot 
one, these being equally spaced in ord 
to retain the balance of the whole whe: 
locked up and di Ving direct It will be 
readily seen that this arrangement calls 
for the following litions in the gear 
ing Phat the er of teeth in pinion, 
idler and internal gear must each be divis 
e by three h ume time having ¢ 
rect diameters and pitch 


herewith showing drives 


1orse-power in 12 sizes. This 
only 6 differ 


ent diameters of internal gears, and by 


s arranged so that there are 


al d idlers one size 


using different pinion 


different ratio 


} 91 ; +, 
cal ed Ior W 


Fig. 1 shows the principle on which 
these back-gears operated. The lock 
ing device should not copied, however, 
as it would be rat! inconvenient to use, 

id as there various methods of 
operating clutches the writer has not gon 


into detail on this point, but gives the gen 


eral dimensions, leaving the rest to be 


worked out by the designer to suit the re 
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quirements and conditions of the machine 
on which it is to be used. 
Ernest J. Lees. 
Cleveland, O. 





Safety Device for Punch Press. 


In the sketch A is a %-inch round rod 
connected with the clutch on the punch 
press, and cut off and drilled crosswise at 
the end B for a round pin which is driven 
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SAFETY DEVICE FOR PUNCH PRESS. 


in; the pin has a square head so that it 
can be turned one quarter way around 
when worn down. C is a spring pawl held 
in place with a shoulder screw and having 
a stop pin at D. E is a pin driven into 
the frame of the punch press. The whole 
mechanism moves up and down and this 
pin knocks out paw! C when the foot 
treadle has reached the end of its down- 
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ward travel. The object is to make the 
operator push the treadle all the way 
down and he must then let go all the way 
before the pawl will catch again, thus 
avoiding a second stroke which is the 
real cause of injured fingers and spoiled 
work. F is a screw to hold either a flat 
or wire spring against the pawl. G is 
the lower part of the rod as cut off and 
shortened; with the screw it can be ad- 
justed for height so as to knock out at 
the proper length of stroke. 

This can be applied to any press that 
has no safety device, as all that is neces- 
sary is to cut off the regular rod and 
drill one hole for the square head pin. 
There is a slot at H in the casting J for pin 
E to travel in and the rod should be 
cut off at some place where it lies close 
to the frame so as not to require too long 
a pin. Part J is a loose fit on rod A and 
is held from turning by the usual loop 
above. J. A. PETERSON. 


A Ball Scoop—A Cheap Spring 
Bender. 





Having a number of ball bearings to 
set up with */s: inch balls, I took the end 
of an umbrella rib with the edges turned 








oe ——- “Nea PAANRAAAA NAS XY 











FIG, ! 
| 
| O 
| me 2 _ 
| — 
| O ») 
Loo 
O 











a 





FIG, 3 
A BALL SCOOP—-A CHEAP SPRING BENDER. 


over as at A, Fig. 1, to keep the balls 
from falling out and used it like a scoop 
to pick up and retain the correct number 
of balls, the surplus falling out when in- 
verted. 

Another handy idea is shown in Fig. 2, 
and was used to bend pieces of spring 
steel while hot, to the shape shown in 


Fig. 3. 
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It was made by riveting pieces of steel 
to each side of an ordinary hinge. 
Mitton Burcess. 





Making An Accumulator Piston. 

While employed by a large manufac- 
turing concern I had occasion to do the 
lathe work on quite a number of accu- 
mulator pistons, used in pumping engines 
for high duty. In the accompanying 
sketch A is the piston body, B the cylin- 
der, aa the intermediate rings, b the fol- 
lower, cc the piston rings. These rings 
are split as shown at C, and each one has 
a tongue d, and is made to bear-against 
the inside walls of the cylinder by 
means of a band spring c. The bore ot 
any of the intermediate rings is 1-64 
inch smaller than that of the one imme- 
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MAKING AN ACCUMULATOR PISTON. 


diately below; this is to allow the rings 
to be slipped into place with facility. 
The upper part of the cylinder, B, is con 
nected with the air chamber of the water 
end of the pump, therefore the pressure 
on the piston varies according to the 
style and duty of the engines, and is 
greatest in pressure pumps. 

The piston must make the upper part 
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of the cylinder perfectly airtight, and 
faces ff of the body, intermediary rings 
and follower, and faces gg of the inter- 
mediate rings, and piston rings always 
had to be scraped. The tongues had also 
to be scraped against the inside of the 
rings and the face h. Considering the large 
size of the pistons (they ran from 12 to 
21 inches diameter), it can be seen that 
it was expensive and tedious work. 

We were given orders to do away with 
scraping on one piston 


1734 inches in 


diameter as an experiment, so I used 
extra care in doing the lathe work. 
The intermediate rings were held in 


the chuck just tight enough to stay there, 
and a bar was used between the centers 
of the lathe with good sharp tools. All 
faces came true, smooth and parallel. 
The lugs of the barrel from which I 
had to make the piston rings were care- 
fully faced, then the casting was clamped 
to the face plate and turned and bored to 
the right dimensions. After facing the 
surface at 1 I cut down for the first ring, 
using a common parting tool but leaving 
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ing compared with the time that was 
usually spent in scraping the work al- 
most all over. J. M. MeNEGus. 


Two Scales as a Vernier. 


Recently in the course of regular work 
I was up against it for an inside micro- 
meter, to test a 14-inch snap gage that 
I was grinding up, but got over the diffi 
culty nicely by using a Brown & Sharpe 
scale with No. 5 graduation, in combina- 
tion with an ordinary 12-inch scale. The 
No. 5 scale has forty different gradua- 
tions but the one that interested me was 
the inch divided into thirty-one parts; 
1/31 inch and 1/32 
inch, so by placing the 


for 
= 0.03225 0.03125 
together 
and comparing the thirty-one divisions per 


edges 


inch on the one scale with the thirty-sec 
onds on the other I had a 
which the number of thousandths indi 
cated had to be added to the thirty-second 
nearest the inch division. 

The reading is taken as follows: Start- 
ing on the No. § scale from the inch di 


vernier on 
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TWO SCALES AS A VERNIER. 


the ring attached to the casting by a thin 
ring of metal at 7. Then with a narrow, 
offset side tool, made for the purpose, the 
ring was faced at the other side and cut 
off finished. In this way all the rings 
were made perfectly true and their faces 
were parallel. 

After finishing the body I put the in- 
termediate place and_ holding 
there by means of three clamps, 
faced the top ring and body at / at the 
same time. 

When the follower was bolted on the 
body the piston was brought back to me 
to be turned on the outside, and have its 
rings fitted in. The rings were, before, 
fitted loosely, there being about 1-64 inch 
clearance, and faces / of the intermediate 
rings were dished as shown in the sketch. 
In this piston I fitted the rings in, as 
shown at m, as nicely as I could, leaving 
just enough freedom to allow the band 
springs to force them against the inner 
wall of the cylinder. The only scraping 
done fitting the tongues to the 


rings in 
them 


was in 
Tings. 

When the accumulator was tested, an 
air pressure of 80 lbs. per square inch 
remained constant for several hours. 

It took me longer to machine this pis- 
ton than any before, but this was noth- 


vision of the thirty-one graduation, 
end of the scale that is 
against the work toward the other, stop- 
ping when the lines on one scale coincide 
with the lines on the other, and add the 
result thus 


thousandths of 


count from the 


obtained to the value in 
the 


past the inch line. 


first thirty-second 


While this may seem a long operation 
it is far from it and when once the princi- 
ple is conceived it is as easy as reading 
the vernier. On my own scale I have 
stamped with fine figures, 1 at the first ten, 
2 at the second, to facilitate reading and 
also the 


edge of the scale as it is sometimes nec 


scratched these subdivisions on 
essary to lay one scale on top of the other 

In the illustration a, a’, are the surfaces 
to be gaged, b is the regular scale with 
thirty-seconds along its entire edge, and 
b’ the No. 5 


inch at 


with thirty-one graduations 


per the point indicated. From 
the 7-inch line on the latter scale it is 
slightly more than 8-3/16 inches to a’; 
counting the number of thirty-firsts from 
the 6-inch until the lines coincide we 
get, say, 14, then 8-3/16 8.187 + .o14 
= 8.201 inches + 7 = 15.201 inches, which 
is the distance between the two surfaces 


H. Barcrort 


Two Handy Gages. 


Allow me to bring before your notice 
two classes of gages which I have made, 
toolmaker’s 


and which are useful in any 


kit. The style of gage in Fig. 1 is made 
by simply soldering a set of balls on some 
plain nurled holders cupped out at one end 
[he other end of 


the gage is lightened by drilling and ream 


to suit the ball radius 


hole as far down as 
hok 
can be placed on the end of a rod for con- 


ing a possible, 


it being a reamed so that the gage 
venience in measuring down in a recess. 


[his gage has many advantages over a 
long plug gage, as it will not stick in the 
hole and it need not be placed in square, 


for 


4. Reamer 
i . ‘ 
nnn - 
7 ‘ - [SRS a ee na ¥ 
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It will also give you the correct s 
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FIG, 2 


HANDY 


GAGES. 


rwo 


the length it can be entered into the hole, 


and the “feel” is of the nicest 

The balls are guaranteed to 0.0001 inch, 
and if you wear one small you can un- 
solder it and place another in_ position 
and have an accurate hardened and 


ground gage for 20 cents 
The gage in Fig. 2 is also very helpful 


for odd sizes and consists of 5 leaves run- 


ning in a gradual taper from 02 to 
0.5 inch. They are graduated and odd 
sizes can be obtained to a nicety. These 


gages are no doubt old but I have never 


seen them in any toolmaker’s kit nor 
mentioned in any journal 
C , England NoMAD 


[he De Laval steam turbine, originally 
the 
metric system, is made by Greenwood & 
Batley in Leeds, same 
system, but in Trenton, N. J., to the Eng- 


designed and built in Sweden to 


England, to the 


lish system 





a 





208 


MERICAN MACHINIST 


Issued Weekly by the 


Hill Publishing Company 
505 Pearl Street, New York. 
Also Published at 6 Bouverie Street, London, E.C. 


Correspondence on mechanical subjects solicited and paid for. 
Name and address must aliwrys be given—not necessarily for 
publication, 

Address all business communications to the American Machinist, 
505 Pearl Street, New York, Matter for reading columns may 
be addressed to the Editor. 

Subacribers can have address changed at will, Give old and 
new addresses, Date on wrapper denotes end of month in which 


subscription expires. 


Subscription price $4 per year, postage prepaid, to 
any post office in North America; $5 in all foreign 
countries except Europe and British possessions in 
Eastern Hemisphere. 


The AMERICAN MACHINIST Co., LTD., 6 Bouverie St., 
London, E. U., will serve all subscriptions for Europe 
and British possessions in Eastern Hemisphere. Price 
30 Shillings for England. For all other countries in 
Eastern Hemisphere, 35 Shillings. 





No back numbers beyond current year. For sale by all 
newsdealers generally. 





Entered at New York Post Office as mail matter of the 
second class. 


OUable Address, “ MACHINIST,” N. ¥ 
Lieber's and A B C Codes. 


During 1905 the AMERICAN MACHINIST 
printed and circulated 1,059,100 copies, an 


average of 20,367 per issue. Of this issue 


29,000 copies are printed. Vone sent regu 
larly free. None taken back from news 
stands. No back numbers beyond current 
year. 
Contents. PAGE 
The Shops and Some of the Methods of 
the Norton Grinding Company..... 265 
The Young Inventor and the Engineer... 269 
English Results with High-Speed 
Steels eecocecee ose eeceoeoeseeeoseeeeeeee 270 
The Porcmanh th TAGE «nic 0Kcscweves 272 


Results of the Official Test of the Fen 
gines in the New York Subway 
Pewee DIE .csccswccovessecss 27 

The Organization of Railway Shop 


NR hn hee orale eel etree an dnote aceitane 276 
Shop Tools and Devices............... 279 
Making Half a Band-wheel............ 280 
Studies in Inventive Problems—-NV.... 281 


Towing the Floating Dry Dock “Dewey" 285 
Letters to the Editor: Starting a Gaso 
lene-Fired Boiler... . Manufacturing 


Drop-Forging Dies....Brazing Gray 


Iron... . Marking Blind Holes 

Triple Centers--End = Mills....Se 
curing Frail Work to the Face 
Plate....Cone Pulleys....An Ex 
panding Mandrel....How Brown 
Got the Pulley On....The Utiliza 
tion of the Waste Heat of Gas 
Engines....Equalizing the Wear on 


Lathe Ways and Lead Screws.... 
Improvements on Drill Presses.... 


Lapping Rig for Steel Disks... ./ A 
Special Drilling Machine....An Ad 
justable Tool VPost....Catch Ques 


tions in Examinations....Notes on 
Machine-Tool Design....A neu 


matic Serap Shear..... A Recessing 

Tool....Making Wooden Rolls.... 

ee ere ee 286-297 
The Swiss Adverse Trade Balance...... 298 


a | ee 
Baron de Hirsch Trade 
New Tools and Machine 
PRED ein tens ene ciweee 

CU 6 6 00 e608 Coes nieeseewns 





AMERICAN MACHINIST 
The Swiss Adverse Trade Balance. 


It is becoming increasingly evident that 
someone who does editorial work upon 
the Consular and Trade Reports needs to 
brush up a little regarding the principles 
that underlie foreign trade. 

A recent issue of this interesting and 
valuable publication contains an account 
of Switzerland's industrial activity and 
prosperity, in which account it is_ truly 
said that “A little country that buys 
$239,000,000 worth of foreign products 
and sells goods valued at $170,000,000 
from its own factories and farms is well 
worth studying.” 

The editor commenting upon this says, 
“It would be hard for the little republic 
to meet its advance trade but for the 
money furnished by visitors to its moun- 
tains and lakes.” 

Now as a matter of fact it is this very 
money or its equivalent carried to Switz- 
erland by visitors that is the main cause 
of its so-called adverse trade balances. 
Not a great deal of foreign money 1s car- 
ried: into Switzerland by visitors. Most 
of them carry letters of credit upon which 
they draw from Swiss banks, Swiss 
money, and this money, spent in Switzer- 
land, is soon again in its banks. The 
amounts thus drawn become some form of 
indebtedness of foreigners to Switzerland 
or its people. They can not feed or clothe 
themselves with this indebetedness to 
them and so they buy with it foreign 
things that are of use to them. 

It is thus seen clearly enough that the 
thing which the editor of Consular and 
Trade Reports thinks enables the Swiss 
people to meet its adverse trade balance 
is the thing which, more than anything 
else, creates and causes that “adverse 
trade balance.” The fact is that the gen 
erally accepted notion about adverse and 
favorable trade balances is entirely wrong 
and by accepting it as right the editor of 
the Government publication referred to 
naturally falls into error whenever he 
comments upon commercial phenomena in 


which it is involved. 





Count De Pambour. 


The elaborate testing plant for loco- 
motives installed by the Pennsylvania 
Railroad Company gives timely — in- 
terest to an old and forgotten book, the 
memory of which has been resuscitated 
by The Engineer, of London, which was 
first published in’ French and _ subse- 
quently, in 1836, translated and published 
in English by F. L. Carey and A. Hart, of 
Philadelphia. Both the original French 
and the translated American edition, 
especially the latter, are now extremely 
rare; but The Engineer has come into 
possession of one of the latter and pub- 
lishes a reduced facsimile of its title page. 

Our contemporary publishes an_ ex- 
tremely interesting account of the contents 
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of the book, and to this account we are 
indebted for the following facts: 

The book appears to have been hand- 
somely printed after the manner of its 
time, being a large octavo of 304 pages, il- 
lustrated by folding copper-plate en 
gravings. De Pambour was the first to 
undertake any _ scientific experimental 
work upon the performance of the loco 
motive, and when the paucity of appara- 
tus available in his time is considered, 
the thoroughness of his experiments and 
the excellence of his results are astonish- 
ing. In those days even pressure gages 
were unknown, and in calculations upon 
the locomotive it was always conveniently 
assumed that the pressure to which the 
safety valve was loaded represented the 
pressure within the boiler. Of course the 
application of the indicator to locomotives 
was then undreamed of, and to get at the 
first essential for his inquiries—the boiler 
pressure — De Pambour devised an in- 
genious little sentinel valve, the pressure 
on which could be adjusted in a moment, 
and by keeping this valve just on the point 
of blowing off, he obtained a very fair 





idea of the boiler pressure, 

One of the points which De Pambour 
investigated was the resistance of railway 
trains, and his experiments on this sub- 
ject were undoubtedly the first ever made 
that were in any way complete. Before 
his experiments an idea existed that the 
resistance on a level was 12 pounds per 
ton independent of the speed, except that 
awith new passenger cars the resistance 
was taken to be 10 pounds per ton. He 
constructed a dynamometer for measur- 
ing the resistance, and while he had great 
difficulties from the vibration of the in- 
strument, he confidently cut this figure 
down to 8 pounds per ton, or a little less. 
He was also the first to discover that the 
resistance per ton of a train diminishes 
with its length. 

Having arrived at the resistance of 
trains, he proceeded to test the resistance 
of the engine. One of his efforts in this 
direction consisted in having the locomo- 
tive pulled along the tracks by two men— 
a spring balance being interposed between 
them and the locomotive. This is, of 
course, a curious commentary on the size 
of locomotives at that time, but he was 
not satisfied with it as a method, and pro- 
ceeded to determine the point by reducing 
the pressure in the boiler until it was 
barely able to move the engine, and in 
this way he arrived at 12 7-10 pounds per 
ton as the resistance offered by the engine 
itself. 

In connection with these experiments he 
devised the rule which is now in common 
use for obtaining the tractive power of 
an engine, namely, multiply the square of 
the diameter of one cylinder by the 
length of stroke, all in inches, and by the 
average effective pressure; divide by the 
diameter of the driving wheel in inches 

The book is a regular development of 
experimentation, analysis, and deduction, 
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and before finishing it he derived formulas 
by which can be determined the pressures 
and dimensions required to haul a given 
train. Prior to these experiments, no one 
knew how to proportion a locomotive for 
a given service except by following expe 
rience. Even the relations between boiler 
pressure and tractive effect were not un 
derstood. 

These experiments were performed on 
the Liverpool & Manchester 
Railway, 1835. A table of these 


Ss given, and it 1s interesting to note*that 


engines of 


engines 


the largest of the lot had cylinders 14x16 
inches, and weighed 12 tons; the effective 
boiler pressure being given as 50 pounds 

In of the to the 


absence 


limitations due 
L« 


periments were highly scientific in spirit 


spite 


of apparatus, Pambour’s ex 


and method. He accepted nothing as true 


until he had proved it and made every 
step sure before taking another, never 
making the fatal mistake of endeavoring 
to experiment on two variables at the 
same time. His work was that of a pio 
neer, and it was done with a degree of 


thoroughness which can only excite our 
unbounded admiration 


Baron de Hirsch Trade School. 


We have received from the Baron dé 
Hirsch Trade School, East 64th street, 
New York City, a copy of the twenty 


first report of its superintendent J. E. G 
Yalden. the first 
pupils graduated, to the twenty-first hav 


From class when 23 


ing 102 graduates, the school has had a 
very steady growth, the total number of 
graduates to date being about 1400. At 
the time the report was prepared it was 
expected that the twenty-second class 
would graduate about 120 pupils and it is 
estimated that in the near future there 
will be 260 graduates per year. Of the 


twenty-first class, 15 students graduated 
from the machinist department, 14 from the 
carpentry, 29 from the electrical, 26 from 
the plumbing and 18 from the painting de 


partments. The average weekly wages ré 


ceived by the pupils of this class im 
mediately after leaving school were as 
follows: Machinists, $9.17; carpenters, 


$10.67; electricians, $7.16; plumbers, $6.06 ; 


painters $7.71, the average for the entire 
group being $7.64 \t the latest report 
the average rate of wages received by 


graduates of this class amounted to $9.30 
per week 
Statistics 


pertaining to three preceding 


classes show that at the present tim: 
the average wages received by the eigh 
teenth class graduates are $14.11 per 
week; nineteenth class, $12.11 and 
twentieth class $9.60 per week The 
equipment of the various departments 


has been considerably increased lately and 
the 
time 25 


school can now accommodate at one 


machinists, 24 carpenters, 50 


electricians, 45 plumbers and 25 painters 
There were 250 names on file for 
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New Tools and Machine Shop Appliances. 


— 


A TRIPLE-ACTION DRAWING 


PRESS 


The illustration shows a drawing-press 
especially designed for drawing deep 
shells, The finished shell is to be seen in 


the center of the lower slide In addition 
slide . 


giving 


thus permitting the 


to the plunger, this press has 
of 


two 


controlled by cams, each these 


an independent dwell, 


making in one operation, work which has 


hitherto required two. This method does 


away with the annealing of first-operation 


shells as the second operation follows im 


1 


and is practically 


the 


mediately after the first, 


a continuation of it, while shell is still 
warm from the first draw 


Che 


second draw 


that the 
is at the bottom of the first 


dies are so constructed 


operation die. The punches are made so 


that the first-operation punch forms a 

















\ rRIPLE-ACTION DRAWING PRESS 


shell around the second-operation punch 


The two punches descend in unison till 
the first draw is made, the outside ot 
first-operation punch then dwells, and the 
inside or second-operation punch moves 


on down, producing the second draw 


The press shown will receive a blank 11 
in diameter, and 


inches a drawing punch 


up to 6 inches diameter. It will draw in 
depth and lift out up to 3 inches. Tin 
shells 3 inches diameter and 3. inches 
deep have been made on this press at one 
stroke The weight of the press is 8oo¢ 


pounds. It occupies no more room than the 


acting corres 


the 


( rdinar\ at uble press < t 


ponding size for second-operation 


shell 

he press may be set in an inclined posi 
tion to allow the finished shell to fall off 
This press 1s made by the E 


York 


by 


W 


gravity 
Bliss Company, Brooklyn, New 


2) ) 
\ 10-INCH ENGINE LATHE 
[he illustration shows a 16-inch lathe, 
with double back gears, for light or heavy 
work 
The cone has thre steps, Tf, g'4 and 


inches diameter, respectively, for 3 


belt The single back gear has a 


ratio of 3 to 1, while that of the double 

















\ 16-INCH ENGINE LATHI 
back gear is 9'> to I This combination, 
together with a two-speed countershaft, 
gives a range ot I8 sp eds for the spindle 
The spindle has a_15/16-inch -hol 


through it. The bearings have ring oilers 


and are so constructed that in case of ac 
cidental damage they may be easily ri 
placed, preserving the original alinement 

The feed is geared and gives six grada 
tions, operated by means of a lever By 
changing the gear on the lead screw, six 


other gradations of feed may be obtained 
This lathe can be supplied as shown, 
with either [:nglish or metric lead screw 
Or with such extras as rapid change gear 
device, oil pan, tank and pump 
It is built bv tl Springfield Machine 
Tool Company, Springheld, O 
A MOTOR-DRIVEN PATTERN MAKERS LATHE 
The illustration shows a 10-inch motor 
driven patternmak« lathe The motor 
is mounted direct in the headstock ot 
the lathe | he l-magnet construction 
is such as to permit th se of a variable 

















4 MOTOR-1 ERN MAKER'S LATH 
speed motor hav ng great variations of 
speed, in this case from 800 to 3000 tur 
per minute [he armature and commuta 
tor are mounted directly on the spindle 
The rheostat mounted on the be d of the 
lathe convenient for the operator Thus 
the lathe, motor and rheostat are elf-con- 
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tained and may easily be installed in any 
place which can be reached by the neces- 
sary wires from the source of supply. The 
spindle is 15-16 inches diameter in the 
bearings, which are 2% inches long; it has 
a g-16-inch hole through it and is fitted 
with centers having Morse taper No. 2. 

3eds are made 4, 6 and 8 feet long. The 
lathe with 4-foot bed takes 24 inches be- 
tween centers and weighs 450 pounds. 

These lathes are made by Fay & Scott, 
Dexter, Maine. 

“AUTOMATIC” CENTER PUNCH. 

This punch is known as the. “Auto- 

matic” and is used by simply placing the 
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is threaded to fit the end of the sleeve and 
may be turned with the fingers to put the 
required pressure upon the spring. The 
maker is the L. S. Starrett Company, 
Athol, Mass. 
A SHOP TRANSIT 

This instrument, which the inventor 
calls a shop transit, is constructed for lo- 
cating and leveling machinery, shafting, 
etc. The body consists of an inverted V 
permitting it to be used on large or small 
shafts. A slit is cut through one side of 
the V-base in line with the center of the 
tool, for the purpose of making and locat- 
ing marks on shafts. Over the center of 

















“AUTOMATIC” CENTER PUNCH. 


point at the required spot and pressing 
down upon the nurled handle; it is thus 
conveniently and quickly manipulated and 
one hand is left free to hold a magnifying 
glass when it is desired to locate exactly 
the point of intersection of lines drawn 
upon the work. The blow is struck upon 
the head of the punch proper by a cylin- 
drical hammer or plug which slides in the 
hollow handle. This hammer is held by 


the base is formed a circular seat, upon 
which is mounted a swiveling bracket, 
carrying the tube which contains the 
sights, with wires at one end crossing at 
the center of the field (similar to an en- 
gineer’s transit), and above this tube is 
the level. The circular base of the bracket 
and the seat upon which it rests are grad- 
uated to indicate when the sights are 
parallel to the V-base, or at an angle of 




















A SHOP 


a catch, until compression of a spring in 
the nurled cap, as the tool is pressed 
down, overcomes the resistance of the 
catch and causes the punch to be given a 
smart blow. The force of the blow is reg- 
ulated by adjusting the nurled cap, which 


TRANSIT. 


45 or 90 degrees, either right or left. A 

thumb-nut is provided to lock the swivel- 

ing member when in position. The maker 

is H. B. Campbell, New Kensington, Pa. 
VARIABLE SPEED MOTOR. 

A line of direct-current motors having 
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a speed range of 4 to I on a single 
voltage has been developed by the West- 
inghouse Electric and Manufacturing 
Company, of Pittsburg, the wide speed 
variations being obtained by field control. 

These motors are exactly similar to the 
type S machines of the same concern ex- 
cept for the addition of auxiliary poles and 
coils. These are introduced in order to 
control the field form during the varia- 
tion of field strength necessary to obtain 
so wide a range of speed. The cast-steel 
poles with machine-formed coils are placed 
midway between the main poles and se- 
curely bolted to the frame, the construc- 
tion being simple and introducing no com 
plications. The auxiliary field winding 
is connected in series with the armature, 
and therefore produces a magnetizing 
effect, which is proportional to the arma- 
ture current. The auxiliary coils are 
placed close to the armature surface and 
their turns concentrated at that point, this 
arrangement applying the corrective influ- 
ence of the auxiliary winding directly at 
the points where the distorting effect of 
the armature current is strongest. The 
motors are shunt wound, which gives a 
definite speed for each point of the con- 
troller, which is nearly constant for all 
loads. The motors are reversible without 
danger and without readjustment of the 
brushes, and, as the armature and auxili- 
ary windings are connected permanently 
in series, it is only necessary to change the 
external connections to reverse the direc- 
tions of rotation 

A PRESS. 

The accompanying cut shows a heavy 
double-pitman power press for blanking. 
This size press was designed expressly 
for using special blanking and compound 
perforating and cutting dies of extra large 
size, 

The frame is of the four-pieced pat- 
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A_ PRESS. 


tern. The bed rests on a shoulder of the 
housing, and in addition to this is sup- 
ported by four body-bound bolts on each 
side. The arch also bears upward against 
a shoulder on the housing, and in addition 
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to this is supported by four body-bound 
bolts on each end. 
fitted 
quick adjustment, 


The pitman screws are 


with bevel gears and for 


pimions 


[he press is double back-geared with a 
The clutch 
loosely on the shaft directly on the out 


ratio of 30 to I. gear runs 
side of the main bearing. 

Some of the measurements of this ma 
chine are as follows: Width between up 
rights, 61 slide 
front to back, 48 inches right to left; bed 
area, 48 inches front to back, 60 
right to left; bed opening, 


inches ; area, 32 inches 
inches 
32 inches front 
to back, 48 inches right to’ left; capacity 
of press, about 600 tons pressure; weight, 
about 72,000 pounds, 

This one of 15 
being put on the market by the Toledo 
Machine Company, 
Ohio. 


42-IN,. 


machine is sizes now 


and Tool Toledo, 
TO 50-IN. EXTRA HEAVY PLANERS. 
The 48-inch planer shown herewith rep- 
resents a class of heavy forge type planers, 
which run in size from 42 to 56 inches. 
Among the features of the design are the 
square ends of the bed, and the increased 
length of bed in proportion to table, namely 
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Che 


and complete 


the purchase of the machine table 


is increased in depth; dogs 
shifting mechanism are provided on both 


The quick return is 4 to 1. In or 


side s 


der to avoid projecting corners on angu 


lar work, the lower ends of the tool-block 
and slide are made round, as can be 


in the half-tone 


seen 


laper gibs are provided 


and the slide is hung on ball bearings. The 
down feed has been increased several 
inches. The heads are made right and 


left, and an automatic tool-lifting device 
can be furnished at a small additional cost 
The side heads are controlled by handles 
which travel up and down with them, 
the the 


Che driving pulleys have been increased 


convenient to hand of operator 


about % in width and are made with an 


oil reservoir, which insures their being 


oiled without constant attention. The pul 
ley shaft is made ring-oiling and runs in 
Lumen bronze bearings. In the center of 
the arch, tying the housings together, can 
be seen the power elevating device, which 
is furnished with each machine. From its 
location a third bearing for the elevating 
shaft is obtained, likewise equal torsional 


deflection of the shaft on each side of the 

















JS-INCH EXTRA 


3 instead of 1%, as previously made. 


I 2 
The shaft boxes are ground and fitted to 
the bed with a bearing at each end. The 
housings are carried down to the floor 
and have been increased in some of their 
dimensions, and are arranged so that side 


heads may he attached at any time after 


HEAVY PLANER 
point of application of the power lhe 
large gears and rack are made from semi 


steel castings and the pinions from steel 


forgings. These machines can be built or 


readily changed to parallel drives; they 
are capable of any speed that the present 
high-speed steels will stand. They can lx 


furnished to order with the patent two 


speed countershaft or the patent variable 


speed-box of the manufacturers, the Cin 
cinnati Planer Company, Cincinnati, O 
THREADING AND FORMING TOOL 
lhe half-tone illustrates tool devised 
for holding cutters for U. S. Standard, 
square, Acme end other threads as well 
as radius and other forming cutters. As 


will be noted, the tool is carried by a 
swiveling block mounted at the front of 
the holder, which is provided with a 
graduated wing, the swiveling member 




















THREADING AND FORMING 


rool 


having a vernier by which settings may be 
12 minute 

the 
tool must 


I1/§ ofa degree, or 


made to 
A chart 
gives the angle at 


which accompanies tool 
the 
be set for various pitches and diameters 


Che 
the end without changing the 


which 


tools may be ground on 


of work 
shape, and 


may be 


as they are double-ended reverse 
in the holder when dull. The cutter is 
held bottom end up and the work is of 
course run backward, the cutter th 


spindle and diminish 
the 
inventor is O 


Wash 


tending to seat the 
chattering during 
threading operation The 
E. Simmons, 923 &th St... N. W 
ington, D. C 

\ THRI 


vibration and 


AD-ROLLING MACHINI 


Che illustration shows one of a line of 


seven thread-rolling machines, with maxi 


mum c for rolling threads on 


pacities, 


) b rin + ! 
| ( 
\ s 
\ 
' mS 
> 
\ HREAD-1 NG MACHINE 
blanks, from %& to 1 inches diameter 
In these machines the work may either 
be fed hand or from a hopper. In hand 
feeding no spe skill required, as the 
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actual introduction of the blank between 
the dies is done by a feed slide at the 
proper time. 

The work to be threaded, whether fed 
by hand or by the chute from the hopper, 
is automatically caught between two fin- 
gers hold the blank 
straight and rigid, carry it and introduce 
the the moment. 
insures straight, threads 


These fingers 


it into dies at 
This 
even on long work. 

A positive knock-off follows behind the 
screw, sweeps over the stationary die, and 
just at the end of the stroke kicks over 
the corner of the moving die, thus pre- 
venting flat or badly shaped work sticking 
to the dies. 

The machine may also be readily adap- 
ted to lettering, marking, fluting, nurling, 
etc., on solid cylindrical pieces; also for 
ratchet points 
on wood-screws, lag-screws, hanger bolts, 


proper 


accurate 


forming threads, gimlet 
etc 

The oil pan catches the drip from all 
parts of the machine, which is thoroughly 
lubricated by means of a geared oil pump 
and suitable piping. 

This machine is built by the Waterbury 
Machine Company, 


Farrel Foundry and 


Waterbury, Conn 
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shaped, with no corners to prevent get- 
ting oil and chips out easily. The ram is 
internally ribbed in such a way as to bring 
the greatest section under strain when it 
All adjust- 
The 


tool head can be swiveled to any angle and 


is out at its maximum reach, 
ments may be made while in motion. 


securely locked; the down-feed screw is 
provided with a micrometer collar reading 
0.001 inch, and can also be furnished with 
automatic down and angular feed if de- 
sired. The elevating screw has ball thrust 
bearing and ts telescopic. The cross-feed 
screw has automatic feed in either direc- 
tion and a micrometer collar reading to 
inch. ‘The method of fastening the 
table to the cross slide 
studs passing entirely through the top of 
the bearing on the 


0.001 
is by means of three 


the cross slide above 
cross rail; thus relieving the cast iron of 
tensile strains; in addition to these three 
studs at the top there are two bolts at the 
bottom. The vise jaws are faced with 
steel; the screw is entirely protected from 
chips and dirt and is subjected to tension 
and not compression strains; an index pin 
locks it at right angles or parallel with the 
ram, and it may be bolted to the top or 
either side of the table. A 4-inch shaft may 








\ 25-INCH BACK 


INCH BACK-GEARED CRANK SHAPER 


\ 25 


The illustration shows a 


crank shaper designed for heavy duty 


The base extends out in front, is pan 





GEARED 


back-geared 





CRANK SHAPER 


he passed entirely through the column for 
key-seating, ete. 

The cones are of large diameter, having 
for wide belt, and in connec 


four steps 


tion with the back gears give eight speeds 
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to the ram; all shafts are provided with 
ring oiling devices. The counter shaft has 
ring oiling bearings in the hangers, the 
loose pulley is also self-oiling. 
The stroke is 2614 
vertical adjustment of the table 15 inches; 


maximum inches ; 
cross motion of the table 32 inches; tool 
block feeds in any direction, 9% inches; 
cone pulley has four steps, 14, 117%, 9%, 
7% inches respectively for 4-inch belt 

The floor space required is 5634x136/% 
Net weight, 4600 pounds. 

This machine is built by the Springfiel 
Machine Tool Company, Springfield, Ohio 


inches. 





Personal. 


Frederick R. Slater, formerly assistant 
electrical engineer for the New York City 
Railroad, has located at 100 Broadway, 
New York, for the practice of electrical 
engineering. 

Howard K. McLean, for a number of 
years general superintendent of the Link 
Belt Machinery Company, is now asso- 
with the H. W. Caldwell & Son 


Company, of Chicago, Ill, as consulting 


ciated 


engineer, 

B. M. W. Hanson, for 
past the superintendent of the Pratt & 
Whitney shops at Hartford, 
been appointed works-manager of the es 


several years 


Conn., has 


tablishment, and H. C. Woglom, who has 
Mr. 


foreman is now superintendent 


been Hanson's assistant as genera! 





Miscellaneous Wants. 


tdvertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
inswers addressed to our care will be for 
warded. 

Caliper cat free. E. G. Smith, Columbia, Pa 

Cox Computers, 75 Broad st.. New York 

Will buy or pay royalty for good patented 


machine or tool. Box 282, AMEpR. MacH 
Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago, Il. 


Parallel attachments for drawing tables. F 
G. Hobart, Beloit, Wis. Dealers or by mail 

Light and fine machinery to order: models 
and elec. work specialty E. O. Chase, New 
ark, N. J. 

Automatic machines 
Geo. M. Mayer, M. E., 
Chicago, Ill. 

“Dimensions of Pipe, Fittings, and Valves,’ 
hoe. “Lettering 25c. joth 60c. Browning 
Press, Collinwood, O. 


designed and _ built 
1131 Monadnock Block, 





Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford st., Phila 
delphia. 

Work wanted—-We are thoroughly equipped 
for building fine automatic machinery. The 
G. N. MekKibbin Manufacturing Co., Sonth 
Norwalk, Conn. 


Any kind development work, special auto 
matic machines, engines. automobiles 
etc., designed. H. I’. Moorees, M. E., E. E., 7 
East 42nd St., New York City 

Wanted—To build special machinery, jigs, 
fixtures, punches, dies, power press tools and 
machine work. Accurate work guaranteed 
Chas. S. Dexter, Attleboro, Mass. 

Mechanical draftsmen—Several men, with 
good experience on gas engine work, for po 


gas 


sitions as detailers, designers, checkers and 
plant layout men Salaries ranging from 
S100 to $135. Location Illinois. Engineering 


Agency, Monadnock Block, Chicago. 
Mechanical draftsmen—For large manufac 
turing company in Wisconsin. Must be able 
to detail and design gas engines and blow 
ing engines. Familiarity with blowing en 


gines especially desirable. Engineering 
Agency, Monadnock Block, Chicago. 
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Wanted—Native of Great Britain to act as 
Sales Agent and to devote his entire time to 
representing in Great Britain the United 
States makers of a steel specialty used in 
manufacturing plants. State salary expected 
and give full particulars as _ to age, ex 
perience, reference, ete. Box 181, AMERI 
CAN MACHINIST. a 

Tool Catalog No. 22, 950 pages, bound in 
cloth. Greatest small tool catalog ever pub 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 
Book costs you nothing if you become a cus 
tomer. Montgomery & Co., 109 Fulton st., 
New York City. 


For Sale. 


For Sale--1000 Steam and Water gauges 
at $1.00 each. Send for list to J. L. Lueas, 
2 Fox St., Bridgeport, Conn. 

Foundry, machine and boiler plant, $14, 
000. $6,000 will buy it. A rare chance. Ad- 
dress F. Palfrey, Macon, Mo. 

For Sale—Two new electric traveling 
cranes. See advertisement page 87 this issue. 
Pawling & Harnischfeger, Milwaukee, Wis. 

For Sale—Machine shop and foundry with 
an excellent opening for a boiler shop in 
connection. Situated in one of the best local 
ities in the Southwest. For particulars ad 
dress W. T. Taylor, 208 Cedar St., Oklahoma 
City, Okla. 


Business Opportunities. 


Partner wanted with capital to take active 
part in light manufacturing. Address Box 
193, AMERICAN MACHINIST. 

Partner for $7000 desired by successful 
machinery and tool business, five years old. 
Growing too large for present owner 
$13,000 cash invested. Box 207, AMER. MACH. 

M. E., owning patents on Rotary Pump or 
Blower of high efficiency and low cost to 
build would like to meet party with capital to 
build and market same. Machine has been 
tested and is no experiment Box 206, 
AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under tio lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach us 
not later than Saturday morning for the en 
suing week's issue. {nswers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be re 
turned. If not forwarded they will be 
destroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want oi 
help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants 


Situations Wanted. 


Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 
Mechanical engineer-draftsman with ten 
years experience as designer, constructor and 
road engineer, experienced on electrical 
hoisting machinery and general machine 
work, would accept position in office or on 
the road with reliable company. Capable of 
taking charge. Good references. Now holding 
responsible position. tox 242, AMER. Macu. 
ILLINOIS 
As Superintendent or toolroom foreman. 
12 years experience, expert mechanic. Tools, 
jigs and dies a specialty, good designer and 
draughtsman, all-round mechanic, — strictly 

sober. Box 225, AMERICAN MACHINIST. 
MASSACHUSETTS 
Cost keeper and systematizer, several years 
experience in shop and general office work 
Box 216, AMERICAN MACHINIST 
Mechanical Engineer, of good executive 
ability, capable of supervising design and con 
struction of machines and tools, desires po 
sition. Address, Box 208, AMerR. Macu 
Position of responsibility wanted by young 
man with broad experience’ manufacturing 
light hardware, and handling help. Practical 
mechanic, capable draftsman and _ designer, 
with inventive and executive ability Box 
215, AMERICAN MACHINIS1 
NEW JERSEY 
Mechanical draftsman desires position 
technical. Sox 244, AMERICAN MACHINIST 


AMERICAN MACHINIST 


Master mechanic with 15 years experience 
in construction and repair work pumps, etc., 
in large factories. Box 179, AMER. MACH 

Superintendent or General Foreman. Young 
man of proven ability, energetic, capable of 
reducing cost and increasing output. Address 
“WW,” 209, AMERICAN MACHINIST. 

Foreman blacksmith; up to date; has 
thorough knowledge of hand forging, steam 
trip and drop hammer work and treatment 
of all kinds of steel. Open for engagement by 
April 1. Reference exchanged. Box 241, 
AMERICAN MACHINIST 

NEW YORK. 

Mechanical draftsman wishes position. Ad 
dress Box 240, AMERICAN MACHINIST 

Competent mechanical superintendent de 
sires change. A-1 references, Box 237, Am. M. 

General foreman, (36), successful in hand 
ling men and work to best advantage, varied 
experience in high-grade machinery; practi 
cal mechanic. sox 3, AMER. MACH. 

Machine shop foreman, familiar with mod 
ern methods, and interchangeable manufac 
ture; technical graduate and a hustler; de 
sires change. Box AMERICAN MACH. 

Mechanical Engineer—-Large experience 
with jigs and fixtures. Has letters from well 
known firms abroad and United States. Open 
to engagement as foreman. Box 198, AM. M. 

Wanted—Position as works Superintendent. 
At present Assistant Superintendent with 
large Corliss Engine Co. Familiar with 
modern methods. Machinist by trade. Mem 
ber of the A. S. M. E. Box 203, AMERICAN 
MACHINIST. 

An educated Japanese mechanic, executive 
ability, experience in mining engineering and 
having extended business acquaintance’ In 
Japan; desires position as machinery sales 
man for Japan; Korea and China, age 2 
Japanese, 243, AMERICAN MACHINIST. 

Superintendent, hustling, aggressive and 
systematic, expert at tools, dies and fixtures, 
modern methods, straight manufacturing and 
interchangeable work, economical manage 
ment, will show results at once, can get work 
out of help, will raise output and reduce 
costs. At liberty March 1. Box 231, Am. M 

A Mechanical Engineer with twenty years 
experience designing general special and auto 
matic machinery and developing inventions, a 
practical knowledge of modern machine-shop 
practices, an inventor with a record of some 











‘thirty patent applications and familiar with 


patent law and proceedure, is open for en 
gagement with reliable concern tox 250, 
AMERICAN MACHINIS1 
Manager, 35 years old, 
March Ist. New York City or within 1 hour's 
ride. Industrial economist, systematizer, 
complete accounting and business routineing 
Cost methods and investigations Technical 
and business education, 15 years practical 
experience. Competent to assume full charge 
of any manufacturing business in metal 
trades, or act as confidential man to Presi 
dent or ete. Best references. Address Man 
ager Webster, 54 W. 107th st. New York City 


open for position 


OH 

Position as foreman and designer by a 
teol-maker, jigs, gauges, compound dies ex 
perimental, ete 20 years experience. Good 
references, fine work Box 214, AMer. Macit 


PENNSYLVANIA 

Mechanical Engineer-Designer, wants perm 
anent position, preferably with young concern 
needing works’ manager, or head of mechani 
eal end. Best references jox VOLS, Phila 
deliphia, L'a 

Toolmaker machinist, jig designer, wants 
position, manufacturng, toolmaking, gen 
eral work or partnership 30) years, 4 years 
foreman Now has charge 30 men. Box 255, 
AMERICAN MACHINIS1 

Tool maker employed as salesman by ma 
chinery and supply house, wishes to repre 
sent manufacturer direct as local or travel 
ling salesman, or demonstrator Highest ret 
erences Address Box 245, AMerR. Macu 

TENNESSE! 





Wanted—Vosition as Master Mechanic or 
foreman in a repair and job shop in the 
South. Experience in estimating as draughts 
man and in designing References. Address 
“C. W. R. 224, AMERICAN MACHINIS1 


Help Wanted. 


Classification indicates present address of 

advertiser, nothing else 
ILLINOIS 

Draftsman——-We have positions now open 
for draftsmen. Call or address Western Elec 
tric Co., Chics ll 

Wanted—Designer familiar with natural 
and produce gas engine construction. 
Splendid opportunity for right man Give 
references, age, experience and salary ex 
pected. Box 221, AMERICAN MACHINIS1 





73 


Wanted—A man for foreman of assembling 
department in adding machine factory Must 
be a thorough mechanic, successful in hand 
ling men, and with full experience in this 
class of work. State age, nationality, exper 
ience and salary wanted Address Box 222, 
AMERICAN MACHINIST 

Wanted—Assistant Superintendent for shops 
in machinery line, experienced particularly in 
gus engines amd steam pumps; familiar with 
best machine tool work, piece work practice, 
etc. Growing position for man of ability and 
energy Give references, experience, salary 
expected, ete jox 220, AMER. MaAcu 

Wanted—Chief Draftsman and _ engineer 
having experience and practical familiarity 
with elevating, conveying and power-trans 
mitting machinery, to take charge of drafting 
room in large concern manufacturing the line 
of machinery specified. Must be able to man 
age the drafting room to secure rapid, effec 
tive and accurate work Engineering ability 
and as well keen appreciation of the manu 
facturing and commercial necessities of the 
business are desirable. For a man of the re 
quired training and capacity a permanent 
position is open where his value to the con- 
cern should steadily increase Address with 
as full particulars as possible. Box 174, 
AMERICAN MACHINIST . 

INDIANA 

Wanted——One first-class wood pattern 
maker on automobile engine work Address 
Box 182, AMERICAN MACHINIST 

Wanted —Foreman with experience in erect 
ing four cylinder motors for automobile 
work. Good position in a well established 
Automobile Company for the right man. 
State experience, references, and salary want 
ed. Address Box 200, AMERICAN MACHINIST 


MASSACHUSETTS 
Wanted—Several machinists on small au 
tomatic machinery, tools and repair work 
Permanent situation for competent men. A-1 
factory in Worcester County. Box 213, AM. M 
Draftsmen—We have openings for three 
draftsmen who are well posted on mill con 
struction Vicinity of Boston State age, 
experience in detail, and salary expected 
Address “X Y Z," 238, AMER. MACHINIST 
Wanted—FEight tool makers for light ma- 
chine and tool work Lp to date factory 
with modern equipment Permanent position 
for right men Works situated in Worcester 
County State experience, age and wages ex 
pected Box 211, AMERICAN MACHINIST 
Wanted Six die makers for small punch 
ing. forming and embossing dies and tools, in 
first class shop with up to date machinery 
Permanent situation if satisfactory Factory 
Central Mass State age, experience and 
212, AMERICAN MACH 


in 
wayes expected SOx 
MICHIGAN 
Draftsman wanted by a Detroit firm on 
jigs and fixtures for manufacturing gasolene 
engines and automobile parts on the inter 
changeable plan ermanent position for @ 
competent person State age, expertence, 
wages, nationality and full particulars. Box 
ISG, AMERICAN MACHINIST 
NEW JERSEY 
Wanted—-A first-class mechanical drafts 
man; state experience and = salary wanted 
tox SS], AMERICAN MACHINIS' 


Wanted—-Foreman for press room Must 
be A-1 on drawing and shell dies Address 
giving experience Box 220, Amer. MACH 

Tool Makers Wanted —First-cass men, with 
experience, on small spring motors preferred 
Address, stating experience etc tox 217, 
AMERICAN MACHINIS1 

Wanted First-class lathe and vise men 


Steady work, good pay, 


for small steel work 
New 


no trouble Twenty tive miles from 
York City. Box 194, AMBRICAN MACHINIST 
Wanted —Master Mechanic, competent to 
manutacturing 


take charge of large general 
plant, in New Jersey irst class references 
required Address Mechante, 704 Broad St, 
Newark, N. J 
Wanted—-Mechanical Draughtsman for 
special machinery, jigs, tools. One with shop 
experience preferred. Address with reference, 
expected sox 


age, experience, and salary 


22S, AMERICAN MACHINIST 
Wanted—Foundry Foreman to take charge 
of shop employing 70 men. One hour's ride 
from Vhialdelphia; must be a capable man, 
qualified to handle men and familiar with 
modern appliances. S. B H., 192, Am. M 
Wanted—tThree first-class machine hands, 
Horizontal Bar Mill hands preferred, no 
labor troubles here, steady work at good 
wages to competent men. Apply immediately 
The Reeves Engine Co., Trenton, J 
Wanted —Die makers accustomed to small 
sheet metal work and Mechanical Draughts 
men accustomed to work on tools, fixtures 


and automatic machinery Address stating 
experience and wages expected Cc. S. 218, 
AMERICAN MACHINIST 





NEW YORK. 

Mechanical draftsman wanted for good jobs 
in New York. Box 201, AMERICAN MACH. 

Wanted—Draftsmen for jigs, fixtures, dies 
and shop tools. Apply to Mergenthaler Lino- 
type Co., Brooklyn, N. Y. 

Wanted—Mechanical draftsman. State age 
nationality, experience and salary wanted. 

ox 234, AMERICAN MACHINIST. 

Machinists—Wanted first-class all-around 
machinists. Apply, stating wages wanted. 
Gifford-Wood Co., Hudson, N. Y. 


Wanted—An experienced toolroom foreman 
familiar with tools for small and fine inter- 
changeable parts. Address stating experience, 
and salary desired. Executive, 223, Am. M. 

Toolmakers—Wanted immediately _first- 
class toolmakers on high-grade dies, jigs, 
gauges and special fixtures for small ma- 
chine manufacture. Send references’ to 
Drawer 7, Syracuse, N. Y. 


Wanted—Tool-maker or machinist who has 
had experience in the hardening and temper- 
ing of cutters, reamers, drills and other small 
tools. One who is thoroughly familiar with 
high-speed steels preferred. Box 235, Am. M. 


aoe, 
Machinist wanted, used to small accurate 
work on engine lathe and shaper, manufactur- 
ing and tool work. State previous experience 
and wages expected. Workin hours 54 
per week. Address C. P. G., 210, AM. MACH. 


Wanted—For Gray Iron Foundry of 8 to 
10 tons daily capacity, an energetic and cap- 
able foreman. Must be up-to-date in every 
respect. Address in own writing, giving ref- 
erence and stating salary desired. Box 227, 
AMERICAN MACHINIST. 


Wanted—Capable energetic young men of 
mechanical ability and some education, with 
good habits, as assistants to foremen in a 
hardware factory, located in the country, em- 
ploying 500 hands. Send full particulars with 
an and references to Box No. 89, 

enwood, N. Y. 

Pattern maker, or other person familiar 
with wood patterns, to systematize large pat- 
tern loft, making complete lists, marking and 


MACHINIST 


AMERICAN 


State Address 


Box 


experience and_ references. 
205, AMERICAN MACHINIST. 
The Works of the Russell, Burdsall & 
Ward Bolt & Nut Co., are located at Port 
Chester, N. Y., a delightful residential town 
26 miles from New York on the shores of 
Long Island Sound. They have places open 
for a number of first-class all-round machin- 
ists. Their business is rapidly increasing, 
they are constantly adding to their equip- 
ment and require additional force to build 
new machines and take care of existing 
equipment. Steady work is assured for in- 
telligent, capable and reliable men. Refer- 
ences and qualifications required. 


OHIO. 

Wanted—An experienced storeroom keeper 
in machine shop of a plant employing one 
thousand men. Address Box 236, AM. MACH. 

Foreman Wanted—Practical mechanic who 
has had experience manufacturing machines 
and machinery. Splendid chance for advance- 
ment for hardworker. Box 230, AM. MACH. 

A company employing about 250 men and 
building a line of machine tools wishes an 
assistant superintendent. The position re- 
quires a practical mechanic of executive 
ability and who has a faculty for handling 
men. Give references, state experience and 
name salary desired. Box 167, AMER. MACH. 

Wanted—First-class man to take charge of 
designing of up to date jigs and fixtures for 
machine tool work. Must be capable of giv- 
ing instructions in use of same, None but 
parties having practical shop experience need 
apply. State experience and salary wanted. 
Address Cincinnati Milling Machine Co., Cin- 
cinnati, O. 

PENNSYLVANIA. 

Wanted—High-grade erecting machinists 
for air compressor work—The Blaisdell Ma- 
chinery Co., Bradford, Pa. 

Wanted—Experienced operator for Sellers 
Tool Grinder. State fully past experience and 
wages required. Box 219, AMER. MACH. 

Wanted—A foreman capable of taking 
charge of machine shop equipped principally 
with light and heavy turret lathes, adapted 
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The Monotype Company maintains a 
school to train young men to meet the con- 
stantly increasing demand for operators of 
its type casting and composing machine. These 
operators have done so well that it receives 
more applications for places than can 

filled. In making selections these qualifica 
tions carry most weight: common sense, type 
foundry experience, printing office experi 
ence, automatic machinery experience. Full 
particulars will be furnished to inquirers who 


furnish the same informaton about them- 
selves. The Lanston Monotype Machine Co., 
1231 Callowhill St., Philadelphia, Pa. 


RHODE ISLAND. 


Wanted—First-class draftsmen on_ special 
tools, jig and fixture work for light  high- 
grade machinery. Apply to The Taft-Peirce 
Mfg. Co., Woonsocket, R. I. 

Toolmakers Wanted—First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 
etent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. 

WISCONSIN. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechancal draftsmen, with view 
to filling future vacancies as they occur; 
wants men now employed; give full experi- 
ence and reason for changing; shop experi- 
ence great advantage; all letters acknowl- 
edged and held confidential. Box 919, Am. M. 

WEST OF MISSISSIPPI. 

Wanted——Graduate mechanical engineer, 
with shop and drawing room experience, to 
take position in our draughting room, to 
learn our business, with view of representin 
us as sales agent in large city. Curtis x 
Co. Mfg. Co., St. Louis, Mo. 

FOREIGN. 

Wanted—First-class superintendent in one 
of the best and longest established sewing 
machine factories in Germany. Must be en- 
tirely familiar with the manufacture of special 
machines and appliances, and all inter- 
changeable parts. Applicant must have held 
similar position in America, be either German 
or speak German fluently. Position perma- 





locating patterns systematically; several for pneumatic tool work. Must understand nent if satisfactory. Address, giving age and 
months’ work; likely to lead to good perma- design of turret tools, jigs, ete, and rapid full information, K. D. 6305, au Rudolf 
nent position; location Greater New York. duplication of parts. Box 199, Amer. MACH. Mosse, Koln, Germany. 
+ e 
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Barnes Co., W. F. & John, Rock- 
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Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Mach. Co., 
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Niles-Bement-Pond Co., 
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New 
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Niles-Bement-Pond Co., New York. 
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Bending Machines, Power 

em & Co., Cambridge City, 
nd. 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 


Bo “naan & Plummer, Worcester, 
Mass. . 
Long & Allstatter Co., Hamilton, 
Oo 


National Machinery Co., Tiffin, 
Ohio. 

Niles-Bement-Pond (o., New York. 
Swaine Co., Fred J., St. Louis, 


Mo. 


Bending Tools, Hand 


Estep & Dolan, Sandwich, III. 
Wallace Supply Co., Chicago, II1. 


Bicycle Parts 
Standard Welding Co., Cleveland, 
Ohio. 


Blanks, Nut and Screw 


Whitman & Barnes Mfg. Co., Chi- 
cago, I 

Blocks, Chain 

See Hoists, Hand. 

Blowers 
American 
Mich. 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 
Chicago ts aaa Shaft Co., Chi- 

cago, 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Roth Bros. Co., Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


Blower Co., Detroit, 


Buckeye Engine Co., Salem, 0. 
General Electric Co., New York 
Boilers 

Davis Machine Co, W. P., 


Rochester, N, : 
Struthers-Wells Co., Warren, Pa 
Bolt and Nut Machinery 
Acme Machy. Co., Cleveland, 0. 


Boynton & Plummer, Worcester, 
lass. 

Brown Co., H. B.. Easthampton, 
Conn, 

Davis Machine _ Ce., Ww. P., 


Rochester, N. ¥ 


Detrick & Harve Mach. 

8 Baltimore, Md. . > ee 
arrington & Son Co., 
Philadelphia, Pa. eres 

Landis Mach. Co.. Waynesboro, 

Lang Co., G. R., Cineinnati. O. 

National Machinery Co., Tiffin 
Ohio. 


Niles-Bement-Pond Co., New York. 
—~— Tool & Supply Co., New 
ork. 


Reliance Machine & Tool (Co., 
I te pe Ohio. 
ndard Machinery Co., Bowl- 
ing Green, Ohio. ’ 


Standard Engineering Work - 
wood City, Pa.” on 
Vandyck Churchill Co., New York 
Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 
Webster & P 
ebster erks Tool ke - 
field, O. s. See 
Wells Bros., Co., Greenfield, Mass. 
— & Russell Mfg. Co., Green- 
field, Mass 


Bolts, Coupling 
Cleveland Cap Screw Co., Cleve. 
land, O 


National-Acme Mfg. Co., Cleve- 
land, O. 


Bolts and Nuts 

Cleveland Cap Screw Co., Cleve- 
and, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Bone for Case-Hardening 

Rogers & Hubbard (Co., Midde- 
town, Conn. 

Books, Mechanical 


American School of Correspon 
dence. Chicago. III. 


Audel, Theo. & Co., New York. 

Frost, Edward J., Jackson, Mich. 

Henley Pub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 

Modern Machy. Publishing Co., 
Chicago. Ill. 

Tulley & Co., Henry C., St. Louis, 


MO. 
Wiley & Sons, Jno., New York. 





Boosters 


C & C Elec. Co., New York. 
ne os hedewoeael Co., Ampere, 


General Elec. Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Elec. Co., New York. 

Stanley, G. I. Elec. Mfg. 
Pittsfield, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ilk 

Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Plummer, Worcester, 


Co., 


Boynton & 


Mass. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach Tool Co., Cleve., O. 
McCabe, J. J., New York. 
Motch & Merryweather Machin- 
ery Co., Cleveland, O. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Mil- 
waukee, Wis. 


Prentiss Tool & Supply Co., New 
York. 

Stow Mfg. Binghamton, 
mn. ¥. 

Vandyck Churchill Co., 
York. 

Warner & Swasey Co., Cleveland, 


Ohio. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mch. Tool Co., Franklin 


Pa. 
Gisholt Mach. Co., Madison, Wis. 
Ilarrington, Son & Co. Philadel- 
phia, Pa. 
Ifill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 
re Tool & Supply Co., New 
ork. 
Ridgway Mach. & Tool So., Ridg- 


way, Pa. . 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 

Ohio. 

Boring Tools 

Armstrong Bros. Tool 
cago, Ill. 

Boxes, Tote 

Lyon Metallic Mfg. Co., Chicago, 
Ill. 


Co., 


New 


Spring- 


Co., Chi- 


Brackets, Lamp 

Standard Welding Co., Cleve.. O. 

Broaching Machines 

Burr & Sons, Jas. T., Brooklyn, 
B.. Se 

Bulldozers 

National Machinery Co., 
Ohio. 

'rentiss Tool & Supply Co., New 
York 


Tiffin, 


Toledo Machine & Tool Co., To 
ledo, Ohio. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi 
eago, Ill 

Montgomery & Co., New York. 

Calipers 

Athol Machine Co., Athol, Mass, 

Mass. Tool Co., Greenfield, Mass. 

Montgomery & Co., New York. 


Starrett Co., L. S., Athol, Mass. 
Cams 
Boston 
Mass. 
Csrborundum 
See Grinding Wheels. 
Case-Hardening 
Rogers & Hubbard Co., 
town, Conn. 


Gear Works, Boston, 


Middle- 


Castings, Brass 

Phosphor Bronze Smelting Co., 
Phila., Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 


o., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia. Conn. 

Fuchs & Lang Mfg. Co., New 


York. 
ee Mach. Co., Watertown, 


Poole Co., J. Morton, Wilming- 
ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

U. S. Foundry & Sales Co., South 
Norwalk, Conn. 


Castings, Motor 

Rarnes & Son. T.. Rronkivn.N Y. 
Harrison, H. N., St. Paul. Minn. 
Steffey Mfg. Co, Phila., Pa. 


Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co.. Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

— & Co., Edwin R., Chicago, 


Cement, Cast Steel 

Clark Cast Steel Cement 
Shelton, Conn. 

Deek, Chas., Bayonne, N. J. 

Centering Machines 

Hendey Mach. Co., Torrington. 
Conn. 

TH, Clarke & Cn.. Roatan Vinee 

National Machine Co., Hartford, 


Conn. 
Phoenix Mfg Co., Hartford. Ct. 
Pratt & Whitney Co., Hartford, 


Ca. 


Conn. 
i Tool & Supply Co., New 
i) 


rk. 
Whiton Machine Co., D. E., New 
London, Conn. 


Centers, Planer 

Morse Twist Drill & Mach. Co., 
New Bedford, Conn. 

Pratt & Whitney Co., Hartford. 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Chains, Driving 


Raldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Roston Gear Works, Boston. Mase 

Cullman Wheel Co., Chicago, Ill. 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Jeffrey Mfg. Co., The Columbus, 
Ohto 


Link-Belt Engr. Co.. Phila.. Pa 
Morse Chain Co., Trumansburg. 


Whitney Mfg. Co., Hartford, Ct. 
Chisels, Cold 


Planer Co.. 


Hammacher, Schlemmer & (Co.. 
New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, I 


Chucking Machines 


American Tool Works Co., Cin 
cinnati, O. . 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. Co.. 
Cleveland, 


Gisholt Mach. Co., Madison. Wis. 

LeBlond Mach. Tool Co, R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland. 
Ohio. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond uy Co., T. R., Brook 


lyn, aN. ° 
Brown & Co., R. H., New Haven, 


Conn. 

Coene Twist Drill Co., Cleve 
and, O. 

— Chuck Co., Hartford, 


Goodell-Prr‘*t  Co.. Greenfield 

Horton & Son Co., The E., Wind 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn 

Modern Tool Co., Erie, Pa. 

; Montgomery & Co., New York. 








Chuck Drills—Continued. 

Morse Twist Drill & Mach Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co.,New York 

Oneida National Chuck Co., 
Oneida, N. Y. 

Pratt Chuck Co., Frankfort, N. Y 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton. Del. ke 

Westcott Chuck Co., Oneida, N. Y. 

Whitney Mfg. Co., Hartford, Ct 

Whiton Mach. Co. D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co, Green 
field, Mass 

Chucks, Lathe 


Cushman Chuck Co., 


Conn. : 
Davis Machine Co., W. 

Rochester, N. Y. 
Gisholt Mach. Co., Madison, Wis. 
Horton & Son Co., The E., Wind 

sor Locks, Conn. . 
Montgomery & Co., New York. 
Niles-Kement-Pond Co.. New York 
Oneida National Chuck Co., 


Oneida, N. Y. 
Skinner Chuck Co., New Britain. 


onn. a tha 
Westcott Chuck Co., Oneida, N. Y 
Whiton Mach. Co., D. K., New 
*London, Conn. 
Chucks, Planer 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain. 


Conn. ated 
Westcott Chuck Co., Oneida, N. Y. 
Chucks, Split 
Hardinge Bros., Chicago, ILIl. 
Rivett Lathe Mfg. Co., Boston, 

Mass. : i 
Westcott Chuck Co., Oneida, N. = 
Circuit Breakers 
Crocker-Wheeler Co., 

N. Y 


Cutler-Hammer Clutch Co., Mil 
waukee, Wis. . 

General Elec. Co., New York. 

Stanley G. I. Elec Mfg. Co., Pitts 
field, Mass 

Switchboard Equipment Co., Beth 


lehem, Pa. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Clamps 

Billings & Spencer Co., Hartford, 
Conn. : 

Reed Mfg. Co., Erie, Pa. 


Hartford, 
Pe 


Ampere, 


Clutches, Friction 

American Tool & Machine Co., 
Boston, Mass. . 

Caldwell, Son & Co., H. W., Chi 
cago, 1. Ly 

Cresson Co., Geo. V., Phila, Pa 

Eastern Machinery Co., New 


Haven, Conn. 
Johnson Mach. Co., Carlyle, Hart 


ford, Conn. 
Link-Belt Engineering Co., Phila 


delphia, Pa. ; 
New Haven Mfg. Co., New Haven, 


Conn. < 
Niles-Bement-Pond Co., New York 
Patterson, Gottfried & Hunter, 


Lad, Kt. 
Reeves Pulley Co., Columbus, Ind 


Wood’s Sons, T. B., Chambers 
burg, Pa. 


Clutches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., Mil 
waukee, Wis. 

Coal Handling Machinery 

Link-Belt Engineering Co., Phila 
delphia, Pa. 


Coils 
Standard Welding Co., Cleve., © 


Compounds, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N. J 


Compressors, Air 
om Mchy. Co., 
> 


a. 
Blanchard Mach. Co., 
Mass. 
Bury Compressor Co., Erie, Pa. 
Curtis & Co., Mfg. Co., St. Louis. 
Mo. 
Fulmer, Chas. F., Plainfied, N. J. 
General Pneumatic ‘Tool Ce. 
Montour Falls, N. Y. 
floermann, A. E., New York. 
Ingersoll-Rand Co., New York 
International Steam Pump 
New York. 
Mietz, August, 


Bradford 


Boston. 


Co.. 
New York. 
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1906 Model ony none Detach- 
able Roller Chains—Patented 


Ho oF gig 


Three Popular Specialties 


“Whitney” Chains 
Hand (feed) Milling Machines 
The Woodruff Patent System of Keying 





THE WHITNEY MFG. COMPANY 
HARTFORD, CONN., U.S.A. 


FOREIGN AGENTS , Cc. W. Burton, Griffiths & Oo., Great Britain. 

Schuchardt & Schutte, Germany, Austria, Holland, 
Russia and Scandinavia. Fenwick, Freres & Co., France, Belgium, Italy, 
Switzerland, Spain and Portugal 
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Compressors, Gas 


Ingersoll-Rand Co., New York. 
Condensers 
Stanley G. I. Blec. Mfg. Co., 


Pittsfield, Mass. 
Conduit, Interior 
Sprague Elec. Co., 


Cones, Friction 
Evans Friction Cone Co., Boston, 
Mass. 


New York. 


Cenneeting Reds and Straps 
Standard Connecting Rod Co., 

Beaver Falis, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Contract Work 


Blanchard Mach. Co., Boston, 
Mass. 
Comtrollers and Starters, 
Blectric Motor 


ogee -Wheeler Co., Ampere, N. 


Cutler- —_ 7 Clutch Co, Mil- 


waukee, 
General "tees, Co., New York. 
Stanley G. I. ae Mfg. Co., 


Pittsfield, 
Westinghouse lec. & Mfg. Co., 


Pittsburg, Pa. 
Coping Machines 
—- & Allstatter Co., Hamilton, 


0. 

Niles-Bement-Pond Co., New York. 

Correspondence Schools 

See Schools, Correspondence. 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist Drill & Mach Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Ceunters, Machinery 


Durbrow & Hearne Mfg. Co., 
New York. 

Veeder Mfg. Co., Hartford, Conn. 
Countershafts 


Upent Me Co., T. R., Brook- 


Bullders Iron Fdry., Prov., R. I. 
LeBlond Mach. Tool Co, R. Ez. 
Cimcinnati, O. 


Countershafts, Friction 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 


Changing 
Cresson Co., Geo. V., Phila., Pa. 
Gisholt Mach Co., Madison, Wis. 
Reeves Pulley Co., Columbus, Ind. 
Speed Changing Pulley Co., In- 
dianapolis, Ind. 
Counting and 
Wheels 
Franklin Mfg Co., Syracuse, N. Y. 
Coupler, Hose 
Ingersoll-Rand Co., 
Couplings, Shaft 
—., = 4 i 


Printing 


New York. 


T R., Brook- 


Caldwell y Son Co, H. W., Chi- 
cago, Ill. 

Cresson Co., Geo V., Phila., Pa. 

Davis Machine Co., ~. Wn 
Rochester, N. Y. 

Link- ee Engineering Co., Phila- 
delphia, Pa. 

Nicholson’ & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement- Pond Co., New York. 

ss ig Gottfried '& Hunter 
Ltd., New York. 

Standard Gauge Steel Co., Beav- 
er Falls, Pa. 

Woods Sons, T. B., Chambers- 
burg, Pa. 

Cranes 

Alliance Machine Co., 
one Alliance, 

New 


Brown Hoisting Mach. Co., 
York. 
Byram & Co., Detroit Mich. 
Case — 4 Co., Columbus, O. 
Caen Crane & Car Co., Wick- 
e, O. 
Cogpeent Forgings Co., Oakmont, 
= & Co., Mfg. Co., St. Louis, 
Frevert Mfg. Co., New York. 


Genera! Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 





Cranes— Continued. 

Maris Bros., Punaeetet. Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement- Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling 4. Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Wm., Phila., Pa.. 


| 

— 
Cc act 
| 


United Engineering & Fadry. Co., | 


Pittsburg, Pa 


Vandyck Churchill Co., New York. | 


| 
Towne Mfg Co., New York. | Bridgeport, Conn 


Yale 
Cranes, Portable 
Franklin Portable Crane & Hoist 


Co., Franklin, 
Nicholls, Wm. 8., New York. 


Crank Pin Turning Machine 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Crushers 

Ingersoll-Rand Co., New Yor 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 


Cupolas, and Ladies, Foun- 
dry 


Byram & Co., Inc., Detroit, Mich. 

Obermayer Co., 8., ogee oO. 

Paxson Co. J. W. Phila. 

Stevens, F B., Detroit, hitch 

Cups and Covers, Oil 

Bay State Stamping Works, Wor- 
cester, Mass. 

a & Co. Chas. H., Chicago, 

Blliott Chemical Works, Newton, 
Mass. 

Winkley Co., Detroit, Conn. 

Cut Meters 


Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa 


Becker-Brainard illing Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

oe & ae Mfg. Co., Provi- 
en 

cane” Twist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, I.:. 

—— Milling Mach. Co., Rock- 
ford, Ill. 

International High Speed Steel 

., New York. 


Cutting-off Tools —Continued 

Western Tool & Mfg. Co., Spring- 
field, Ohio 

Diamond Tools 

ort Safety Emery Wheel 


ridgeport, Conn. 
pendinen, Thos. L., New York. 


. | Brancis & Co., Hartford, Conn. 


Dies, Sheet Metal 
American Tube & Stamping Co., 


Bliss Co., E. W.. Brooklyn, Be 

Globe Machine & Stamping Co., 
Cleveland, Ohio. 

| Kent & Co.. Edwin R., Chicago, 

Marchant, Geo. F., Chicago, II. 

| Niagara — & Tool Works, 

uffalo, N. 


Swaine Co., Fred J., St. Louis, 

Toledo Machine & Tool Co, 
Toledo, Ohio. 

Dies, Sub-Press 

Waltham Machine Works, Wal- 


tham, Mass. 


Dies, Threading, Opening 


Errington, F. A. New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, Pa. 


wvgee & Whitney Co., Hartford, 
onn. 
Reliance Machine & Tool Co., 
Cleveland, Ohio. 
ume Co., Fred J., St. Louis, 
0. 


Dowel Pins 
Winkley Co., Detroit, Mich. 
Drawing Boards and Tables 
Queen & Co., Phila., Pa. 
Drawing Materials 
a & Sons, Theo., 


Queen & Co., Phila., Pa. 
Draughting Machines 
Universal Drafting Mach. Co., 
Cleveland, O. 
Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 
Drilling Machines, Bench 
American Watch Tool Co., Wal- 


tham, Mass. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Il 


Boynton & Plummer, Worcester, 


Phila., 





Mores Twist Drill & Mach. Co., | 


New Bedford, Mass. 
Pratt & Whitney Co. Hartford, 


onn. 
Rogers, John M, Boat, Gau Ad 
y> | 


Drill Works, Gloucester 


N. J. 
Standard Tool Co., Cleveland, O. 
Union Twist Drill Co., Athol. 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., 
wardsville, Ill. 

Brown — Mfg. Co., Provi- 


dence. R. I. 
Davis Machine Co, W. P., 
Pittsburg, Pa. 


Rochester, N. Y. 
Fawcus Mach. Co., 
Hill, Clarke & Co., Boston, Mass. 
Hurlburt-Rogers Mach. Co., South 
Sudbury, Mass. 


Newton Machine Tool Works, 
Philadelphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


onn. 
bee Tool & Supply Co., New 


ork. 
Vandyck Churchill Co., New York. | 


Cutting-off Tools 
Armstrong Bros Tool Co., Chica- 


0, Ill. 
— & Spencer Co., Hartford, 


onn 
Fitchburg Machine Works, Fitch- 
burg, Mass. 


Goodell Mfg. Co., Greenfield, 
Mass. 

aa Tool Holder Co., Shelton, 

—. "e Whitney Co., Hartford, 
onn 


Ed- | 





Mass. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Goodell-Pratt Co., Greenfield, 
Mass. 


Ingersoll-Rand Co., New York. 

McGeorge & Sons, Cleveland, 0. 

Patterson Tool & Supply Co., 
Dayton, Ohio. 

Pratt & Whitney Co., Hartford, 
Conn 

Sloane & Chace Mfg. Co., Newark, 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin... O. 
Aurora Tool Works, Aurora, Ind. 
Bickford Drill & Tool Co., Cin- 
einnati, O. 
Boynton & Plummer, Worcester, 
ass. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Multiple 
Spindle 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Barnes Co., B. F., Rockford, III. 

Barnes Co, W. F. & John Rock- 
ford, Il. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O 

Dwight Slate Machine Co., Hart- 
ford, Conn. 


— Mach. Co., Hartford, 
onn. 
Foote, Burt & Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., 
Garvin Mach. Co., New York. 
Hardinge Bros. Chicago, Ill. 
Harrington, Son & Co., Edwin, 
mH --T Pa. 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 


Marshall & Huschart Mchy. Co., 





Chicarco, Tl. 
Moline Tool Co., Moline, Ill. 





Drilling Machines, Multiple 


Spindle -——Continued. 
McCabe, J. J. New York. 
National Machine Co, Hartford, 

Conn. 

Newton Mach. Tool Works, Phila- 

delphia, Pa. 

Niles-Bement- roe Co., New York. 


—— Tool & Supply Co., New 

ork. 

Three Rivers Tool Co., Three 
Rivers, Mich. 


Drilling Machines, Portable 
Cincinnati Blec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 
ter. Mass. 

Gem Mfg. Co., Pittsburg, Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co.. New York. 
Stow Mfg. Co., Binghamton, N. Y. 
Drilling Machines, Radial 
American Too] Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 


field, Mass. 

Ny Drill & Tool Co., Cincin- 
nati, O. 

Detrick & Harvey Mach. Co., Bal- 


timore 
Dreses Mach. Tool Co., Cin., O. 


Fairbanks Co., New York 

ty cee Works, Fitch- 
urg, 

Senter Burt & Co., Caveat, oO. 

Fosdick Mach. Tool Co.. Cin., O. 

Gans Co., Wm. E., Cincinnati, 

Hlarrinaten. Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mach. Co., 


Chicago, Ill. 

McCabe, J J., New York. 

Morris Fary. Co., Jno. B., Cin- 
cinnati, Ohio. 


Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Vandyck Churchill Co., New York. 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin.. 0. 
Aurora Tool Works, Aurora, Ind. 
Baker Bros., Toledo O. 
Barnes Co., B. F., Rockford, Ill. 
Barnes ag W. F & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Prov., R. I. 
& Sons Co., Ltd, John, 
Dundas Ont., Can ada. 
Boynton & Plummer, 


ass. 

ser Machinery Co., Cleveland, 
0. 

Cincinnati Mach. Tool Co., Cin- 


Worcester, 


cinnati. O 

Davis a Ce, W. Pa 
Rochester, } 

Dwight Slate "Sockine Co., Hart- 
ford, Conn. 


Fairbanks Co., New York. 
Fenn- eel Mach. Co., Hartford, 


Con 
Fosdick ’ a Tool Co., Cincin 
Gould & Mberbardt, Nowert, N. J. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 


Henry & . .-- aaa Mfg. Co., Hart- 
ford, 

Hill, Clarke ne Co., Boston, Mass. 

Hoefer Mfg. Co.. Freeport, II! 

Knecht Bros. Co., Cincinnati, 
Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, I 

McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 


New Bedford. Mass. 
National Machine Co., 


Conn. 
New Haven Mfg Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Patterson Tool & Supply Co., 
Dayton, Ohio. 
— Tool & Supply Co., New 


ork 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, In 

Sloane x Chace Mfg. Co., 


ark, 
Churchill Co., 


vandyck 
Whitcomb-Biaisdell Machine Too! 
Hartford, 


Co., Worcester, Mass 
Whitney Mfg. Co., 

Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Hartford, 


Inc., 


New- 


New 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I., U.S.A. 


=» & Ss. 
Automatic Gear Cutting Machines. 


THEIR ACCURACY 
RESULTS IN 






ECONOMY. 


ACCURACY FEATURES. 


Indexing Mechanism. Positive. Operation without 


shock. Independent of feed 
and speed of cutter. 


Accurately cut. Of large diameter in pro- 
Index Wheel. portion to diameter of work. 


Special circulars, describing these machines in detail, sent upon request. 
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Drills, Center 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
— & Whitney Co., Hartford. 


onn, 
Slocomb Co., J T., Providence, 


Standard Tool Co., Cleveland, O 
Drills, Hand 


Cincinnati Electrical Tool Co., 
Cincinnati, 

Hisey-Wolf Mach. Co., Cincin., O 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Drills, Pneumatic 


ae gf Pneu. Tool Co., Cleve 
an 
General Pneu. 
Falls, N. Y. 
Ingersoll-Rand Co., New York. 
International Steam Pump Co., 


New York. 
Niles-Bement-Pond Co., New York 
Drills, Rail 


Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
ro Tool & & Supply Co., New 


Yor 
Standard Tool Co., Cleveland, O 


Drills, Ratchet 


sonmine Bros. Tool Co., Chi- 
cago, 


— ke. ‘Spencer Co., Hartford, 
| & Curtis Co., Bridgeport, 
Hisey-Wolt Mach. Co., 


Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford. 


Conn. 
Rogers, Boat, Gauge & Drill Wks. 
ohn M., Gloucester City, N. J 
Standard Tool Co., Cleveland, O 
Drills, Rock 
Ingersoll-Rand Co., New York. 
Northern Elec. Mfg. Co, Madison. 
Wis. 
Drying Apparatus 


American Blower Co., Detroit, 
Mich. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dust Collectors 


Tool Co., Montour 


Cincin., 


Allington & Curtis Mfg. Co., Sag- 
inaw, Mich. 

Dynamos 

C & C Blecric Co., New York. 

a Wheeler Co., Ampere, 

Eck Dynamo & Motor Works. 
Belleville, N. J. 

> Dynamic Co., Bayonne, 

General] Electric Co., New York. 


Jantz & Leist Elec. Co., Cin, O. 
eo Elec. Mfg Co., Madison, 
8. 

Ridgway Dynamo & Engine Co., 
Ridgeway, Ta. 

Roth Bros. Co., 

Sprague Wlec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

Sturtevant Co., B. F, Hyde Park, 
Mass. 

EL peer ad Elec. Co., Cincin, O. 

Westinghouse —_— & Mfg. Co., 
Pittsburg, Pa. 

Dynamotors 

Sprague Elec. Co., New York. 


Electrical Supplies 


Chicago, Ill. 


Clark, Jr. & Co., Jas., Louisville, 
Ky. 

Cutier-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electro route Co, Bayonne, 


General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cin., O 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. Co., Chicago, II. 

Sprague Elec. Co., New York. 

Staniey G. I. Elec. Mfg. Co., 


Pittsfield, Mass. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Blectric & Mfg. 
Co., Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O 

Ciark, Jr. & Co., 
ville, Ky. 

Cees Forgings Co., Oa«mont, 


James, Louis- 


Hisey-Wolf Mach. Co., Cincin., O. 
Roth Bros. 


Co., Chicago, Il. 





Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

— & Co. Mfg. Co., St. Louis, 


Harrington, Son & Co, Edw.a, 
Philadelphia, Pa. 
Link-Belt ngineering Co., Phila- 
delphia, 
Williams & Co., Phila., 


Morse, 
Pa. 

Emery Wheels 

Bee Grinding Wheels. 


Emery Wheel Dressers 
Desmond-Stephan Mfg. Co., Ur- 
bana, O 


a, O. 
francis & Co., Hartford, Conn. 
Heald Machine Co., Worcester, 

Mass. 
International Specialty Co., De- 
troit. Mich. 
Reed Mfg. Co., Erie, Pa. 
— > kemery Wheel Co., Spring- 
standard. ‘Tool Co., Cleveland, O. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engineers, Consulting and 
aon 


e & Day, Philadelphia, Pa. 


R der, O. C., Karlsruhe, Ger- 
many. 
Engineers, Electrical 
Crocker-Wheeler Co., Ampere, 
Dodge & Day, Phila., Pa. 
Engines, Automobile 
a Mfg. Co., Syracuse, 
Olds Gasoline Engine Works, 


Lansing, Mich. 
Reeves Pulley Co., Columbus, O. 


Engines, Gas and Gasoline 

Automatic Mach. Co., Bridgeport, 
Conn. 

Blaisdell Machinery Co., Brad- 
ford, Pa. 


Brown-Cochran Co., Lorain, O. 
Columbus Mach. Co., Columbus, 


Foos Gas Engine Co., Springfield, 
0. 
Jacobson Mach. & Mfg. Co., War- 


ren, Pa. 
Mathews, Hugh, Kansas City, 
oO 
Mietz, August, New York. 
New Era Engine Co., Dayton 


Ohio. 

Olds Gasoline Engine Wks., Lan- 
sing, Mich. 

itruthers-Wells Co., Warren, Pa. 


Engines, Oil 
Mietz, August, New York. 


Engines, Steam 


American Blower Co., Detroit, 
Mich. 


Buckeye Engine Co., Salem, Ohio. 
Buffalo Forge Co., Buffalo, N. Y. 
mages Dynamo & Engine Co., 
Ridgway, Pa 
Struthers- Wells Co., Warren, Pa. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition Machinery 

Philadelphia Bourse, Phila., Pa. 

Expanders, Boiler Tube 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 


Extinguishers, Fire 


Badger & Sons Co., E. B., Bos- 
ton, Mass. 

Fans, Electric 

Crocker-Wheeler Co., Ampere, 


Diehl Mts. Co., Elizabethport, 
General Electric Co., New York. 
— Elec. Mfg. Co., Madison, 


Spragive F ee Co., New York.. 

Stan . Electric Mfg. Co., 
Piteatield, ‘Sona 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 





Fans, Exhaust 


American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

at a -Wheeler Co., Ampere, 

General Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Feathers 


a oe Gauge Steel Co., Beaver 
Falls, Pa. 


Files and Rasps 


Barnett Co., G & H., Phila., Pa. 

Hammacher Schlemmer & Co., 
New York. 

Heller Bros. Co., Newark, N. J. 

Montgomery & Co., New York. 

Nicholson File Co., Prov., kK. I. 

Richhelm & Co, E. P., New 
York. 


Filing Machines 
Cochrane-Bly. oe, 
a 2 


Detrick & Harvey Mach. Co., Bal- 
timore, 

Grant Mfg. & Mach. Co., Bridge- 
port, Con 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Fillets, Leather 

Cleveland Fillet Co., 
hio. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, I 

Coates Clipper Mfg. Co., Worces- 


ter. ] 
Gem Mie. "Oe. Pittsburg, Pa. 
Stow Mfg. Co., Binghamton, 
me Ss 


Forges 
Bo. ay & Plummer, 


Bradley oe Cc. €, 


Buffalo Forge Co., Buffalo, N. Y. 
Burke Machinery Co., Cleveland, 


New York. 
er & Peck Mfg. Co. New 
Haven, Conn. 
National Machinery Co., Tiffin, 


nio. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 
Billings & Spencer Co., Hartford, 


Rochester, 


Cleveland, 


Worcester, 


Syracuse, 


Ohio. 
Ingersoll-Rand Co., 
Min 


onn 
Crescent Forgings Co., Oakmont, 


Lang Co., G. R., Cincinnati, O. 
ba <n & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 

Baldwin Steel Co., New York. 
Boker & Co., Hermann, N. 
Crescent Forgings Co., Oakmont, 


Pa. 
Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 
— & Co., Edwin R., Chicago, 


McInnes Steel Co., Corry, Pa. 

‘Tindel-Morris Co., Eddystone, Pa. 

Ww —_ & Gordon, Worcester, 
ass. 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Byram & Co., Inec., Detroit, Mich. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
— Co., B F., Hyde Park, 
Mass. 


Fuel Economizers 


Sturtevant Co., B. F., Boston, 
Mass. 

Fuarnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 
ork. 

Chicago Flexible Shaft Co., Chi 
cago, 

Furnaces, Enameling 


American Gas Furnace Co., 
York. 


New 





Furnaces, Gas 


Am. Gas Furnace Co., N. Y. City. 
Chicago Flexible Shaft Co., Chi- 


cago, Ill. 

Westmacott nee J. M., Provi- 
dence, R. 

Furnaces, Melting 

American Gas Furnace Co., New 


York. 
Furniture, Machine Shop 
Manufacturing Equip. & Engineer 
ing Co., E. Boston, Mass. 
Merritt & Co., Philadelphia, I’a. 
New Britain Mach. Co., New Brit 
ain, Conn. 
Gas Blowers and Exhaust- 
ers 


Sturtevant Co., B. F., Boston, 
Mass. 

Gauges, Recording 

Bristol Co., Waterbury, Conn. 

Gauges, Standard 

Brown & pee Mfg. Co., Provi 


dence, R. 

Henry & Wright Mfg. Co., 
ford. Conn. 
Mass. Tool Co., 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford. 

onn. 
Rogers, John M., Boat, Gauge & 
— Works, ‘Gloucester City. 


Re ox Ft, Tae BB. t 


Ilart- 


Greenfield, Mass. 
Co., 


Starrett Co., L S., Athol, Mass. 
Gauges, Stenm 
Davis Machine Co, W. wa 


Rochester, N. Y. 
Lunkenheimer Co., Cincinnati, © 
Gear Cutting Machinery 
Adams Co., Dubuque, Iowa. 
American Watch Tool Co., 
tham, Mass. 
Becker- ae ag Milling Mach. 
Co., Hyde Park, Mass 
Bickford Drill & Tool Co., Cin., 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Clough, R. M.. Tolland. Conn 
Dwight Slate Machine Co., Hart 
ford, Conn. 
Eberhardt Bros. Mach. Co., New- 


Wal- 


ark, 
Fellows Gear Shaper Co., Spring- 
eld 

Foote Bros. Gear & Machine Co., 


Chicago, Il. 
Ganschow, Wm., Chicago, III. 
Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Matchless Cigar Lighter Mfg. Co., 
New York. 

Morse, Williams & Co, Phila., Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York 


Sloane Mfg. Co., New 
ark, > ; 
Turley, Harvey G., St. Louis, Mo. 


Walcott & Son, Geo. D., Jackson, 


& Chace 


Mich. 
Whiton Machine Co, D. New 


London, Conn. 


Gear Testing Machinery 

Gisholt Mach. Co., Madison, Wis. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston Mass. 

Brown & Sharpe Mfg Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Cresson Co., Geo V., Phila., Pa. 
Davis, Rodney, Philadelphia, Ia. 
Earle -_4 Mach. Co., Phila- 
delphia, 


Eberhardt ice. Mach. Co., New- 
ark, N. J. 
Eickemeyer Mfg. Co, 


N 
Fawcus Mch. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Sprinx- 
field, Vt. 
Foote Bros. Gear & Machine 
Co., Chicago, Ill. 
Ganschow, Wm., Chicago, Ill. — 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works. Boston, Mass. 


Yonkers, 


Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 











March 1, 1906. AMERICAN MACHINIST 81 























No. 18 Plain Self-Contained Grinding Machine, 12” swing, 120° between centers 








MOTOR CAR BUILDERS: 
Here’s a specimen of grinding done on 
a ‘‘Landis’”’ No. 18 Grinder. 
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cited, /443-—— l2%3 —~ eg} 7B Fo 
Motor Car Truck Axle. All dimensioned surtaces ground, 132 diameter removed: time 50 minutes 


E call your attention to the fact that in this machine the grinding wheel, or 
fixed weight, travels while the work carrying table remains stationary 
and rigid. Hence there is a constant regular duty imposed upon the traversing 
and reversing mechanism instead of an irregular strain as when the part being 
traversed is a varied weight. This principle insures accuracy at points of revers- 
ing, and constant lubrication of the ways, reducing their wear to the minimum. 
Also note that the geared headstock gives the machine a powerful work drive on 
all work speeds, and that this ‘‘ Landis’”’ is equipped with a Variable Traverse 
Speed Changing Device of a new and novel design. Variation of speed between 
extremes is obtained by movingalever—no changing of gearing, clutches or belts. 
We are grinding specialists and build grinders adaptable for every manufacturing 
purpose. What are your requirements ¢ 


Landis Tool Company, Waynesboro, Pa., U.S. A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, Ohio, and 933 Monadnock BIk., ( hicago, I/!. Walter H. Foster Co., 114 Liberty 
St., New York. C.W. Burton, Griffiths & Co., London, Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg Alfred H. Schutte, 
Cologne, Brussels, Liege, Milan, Paris ani Bilbao. A. R. Williams Machinery Co., Toront Williams & Wilson, Montreal, Can. 

















82 


AMERICAN 


MACHINIST 


March 1, 


1900. 





Gears, Cut—Continued. 


Horsburgh & Scott Co., The, 
Cleveland, O. 
James, D. O., Chicago, III. 
Watertown, 


Massey Mach. Co., 
N. Y 


Morse, Williams & Co, Phila., Pa. 
New em Raw Hide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
he Gottfried & Hunter, 
New York. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Simonds Mfg. Co., Pittsburg, Pa. 
Syracuse Raw Hide Mfg. Co., 

Syracuse, N. Y. 
Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 
Turley, Harvey G., St. Louis, Mo. 
VanDorn & Dutton, Cleveland, O. 
Walcott & Son, Geo. D., Jackson, 
Mich. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


——— Mfg. Co., Syracusa, 


Greenwald Co., I. & B., Cin., O. 

Philadelphia Gear Wks., Phila- 
deilphia, Pa. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 


Walcott & Son, Geo. D., Jackson, 
Mich. 


Gears, Rawhide 

Boston Gear Wks., Boston, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Fawcus Mch. Co., Pittsburg Pa. 

Gould & Eberhardt, Newark, N. J. 

Horshburg & Scott Co., Cleveland, 


Ohio 
New Process Raw Hide Co., Syra- 

cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 


Philadelphia Gear Works, Phila- 
delphia, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, we 

Gears, Worm 

Albro-Clem Elevator Co., Phila- 


delphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, B 
James, D. O., Chicago, Ill. 
Morse, Williams & Co, Phila., ze. 
Nuttall Co., R D., Pittsburg, Pa 
Philadelphia Gear Works, hila- 
delphia, Pa. 
Simonds Mfg. Co.. Pittsburg, Pa. 
Taylor- — Mfg. Co., Alle- 
gheny, 
VanDorn iy Dutton, Cleveland, 0. 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Generating Sets 

Capp wane Co., Ampere, 

General Electric Co., New York. 


metas — & Engine Co., 


a 
Sprague ne Bee.” Co., New York. 
Stanley G. I. Electric Mfg. Co., 

Pittsfield, Mass. 
— ae Bn FF 
ss 
Triumph Elec. Co., Cincinnati, O. 
VanDorn & Dutton, Cleveland, 


Ohio. 
Walcott & Son, Geo. D., Jackson, 
Mich. 


Boston, 


Generators, Gas 

American Gas Furnace Co., New 
York. 

Gibs 


Standard Gauge Steel Co., Beaver 
alls, Pa. 

Graphite 

Dixon Crucible Co., Jos., Jersey 


ty, N. J. 
Obermayer Co., 8., Cincinnati, O. 
Grinders, Automatic Knife 
Bridgeport Safety BDmery Wheel 

Co., Bridgeport, Conn. 
Grinders, Center 
Cincinnati Electrical 


Tool Co., 
Cincinnati, O. 
Contes Clipper Mfg. Co., Worces- 


ass. 
Gen "Mfg. Co., Pittsburg, Pa. 
Heald Mch. Co., Worcester, Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mch. Tool Co., Cin., 6 





Grinders, Center—Continued. 
Niles-Bement-Pond Co., New York. 
Patterson Tool & Supply Co., 
Dayton, Ohio. 

Rivert-Dock Co.. Boston. Mass 
Stow Mfg. Co., Binghamton, N. Y. 
Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
=> Grinder Co., Fitchburg, 


ass. 

Becker-Brainard seating Mach. 
Co., Hyde Park 

Brown & Sharpe Mtg Co., Provi- 


dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Crocker-Wheeler Co., 


N. J. 
Dayton +. el & Tool Works, 
ayton, O. 
Garvie Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
——— Mach. Co., Greenfield, 
a Mach. Co., Worcester, 
Hisey- Wolf Mach. Co., New York. 
Niles-Bement-Pond Co., New York. 
on ad Wheel Co., Worces- 
er, M 
—. & “Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 


ork. 
Rivett-Dock Co., Boston, Mass. 


Ampere, 


Wells & Sons Co., F. B., Green- 
field, 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 


Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald Mach. Co., The, Worcester, 


Mass. 
Nerten Grinding Co., Worcester, 
Mass. 


Grinders, Disk 
<7 ee Co., 


Besly - Co., Chas. H., Chicago, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Diamond Mach. Co., Prov., R. I. 
Gardner Machine Co., Beloit, Wis. 
Heald Machine Co. Worcester, 


Mass. 
Hill, Clarke & Co., Boston, Mass. 
Troquois Mach. Co., New York. 
Patterson Tool & Supply Co., 
Dayton, Ohio. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rowbottom Machine Co., Water- 
bury, Conn. 
Safety Emery Whee! Co., Spring- 
field, O. 
@rinders, Drili 
Heald Mch. Co., Worcester, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
“tandard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Internal 
Bath Grinder Co., 


Mass. 

Brown & Sharpe Mfg. Co, Provi- 
dence, R. I. 

Greenfield Mach. Co., Greenfied, 


Mass. 
Heald Mch. Co., Worcester, Mass. 
Wells & Sons Co., F. B., Green- 
field, Mass. 
Grinders, Piston Ring 
Heald Mach. Co, Worcester, Mass. 


Grinders, Portable 


Cincinnati Blectrical Tool Co., 
Cincinnati, O. 

Heald Mach Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O 

Grinders, Tool 

Aometerns Bros. Tool Co., Chi- 


Fitchburg, 


Fitchburg, 


cago, I 

Carne oi Co., W. F. & John, Rock- 
or 

Bath Slater Co., Fitchburg, 
Mass. 

Blount Co., J. G., Hverett, Mass. 


Srideoport Safety —s Wheel 


Co., Bri rt, Con 

Brown & Sharpe Mig. Co., Provi- 
dence, R. I. 

Cincinnati Prigoteteal Tool Co., 
Cincinnati 


Diamond Mach. Co., Prov., R. I. 
Dwight — Machine Co., Hart- 
ford, Con 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 





Grinders, Tool—Continued. 

Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, Mass. 

Hill, Clarke & Co., Boston, Mass. 

=e wer Mach. Co., Cincin.. 


Landis Tool Co., ee V’a. 

Modern Tool Co., Er 

Morse Twist Drill & "Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett Lathe Mfg. Co., Boston, 


Mass. 

— Emery Wheel Co., Spring- 
eld, O. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co, New 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 

Barnes o. W. F. & John, Rock- 
ford, 

— " Grinder Co., Fitchburg, 

Besiy” ‘% Co., Chas. H., Chicago, 

Blount Co., G., Everett, Mass. 


Bridgeport Sarety Emery Wheel 
Co., mriapopert, Conn. 


Brown _— Mfg. Co., Provi- 
dence, R. 

Builders’ a Foundry, Provi- 
dence, R. 

— Machinery Co., Cleveland, 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

os oo Co., Worces- 
er, 

Ampere, 


Come “Wheeler Co., 


Diamond Mach. Co., Prov., R. I. 
Fairbanks Co., New York. 


Gilmore Electric Co., South Bos- 
ton, Mass. 
Goodell-Pratt Co., Greenfield, 


Mass. 
Greenfield Mach. Co, Greenfield, 
Mass. 
wy ee ~~" 2 Co., Edwin, 
Philadel ph hia, P: 
Heald Mach. Co., Wossstes, 1 
Hisey-Wolf Machine Co., Cin., O 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mechry. Co., 
Chicago, Il. 
Montgomery & Co., New York. 
— Machine Co., Hartford, 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
~~ Elec. Mfg. Co., Madison, 


Norton Emery Wheel Co., Worces- 
Mass. 


ter 
Nerécn Grinding Co., Worcester, 
Mass. 
Patterson Tool 
Dayton, Ohio 
Prentiss Tool & Supply Co., New 
York 


Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Safety Emery Wheel Co., Spring- 
field, O 


Standard Tool Co., Cleveland, O. 
Star Corundum Wheel Co., De- 
troit, Mich. 
or _Mfg. Co., 


Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Webster & Perks Tool Co., Spring- 


field, O. 
Wells & Sons Co., F. B., Green- 
field, Mass. 


& Supply Co., 


Binghamton, 


Grinding Wheels 
Abrasive Material Co., Philadel- 


, Pa. 
adame Co., Dubuque, Iowa. 
Builders’ Iron oundry, Provi- 
dence, 


B. I. 
Carborundum Co., Niagar Falls, 


Davis | Machine co, WW PB 
Rochester, 

Diamond Mach. Co., Prov., R. I. 

Hampden Cor. Wheel Co., Bright: 


w , Mass. 

=. Corundum Wheel Co., 
uffalo 

Niles-Bement-Pond Co., New York. 

Norton Emer imery Wheel Co., Wor- 
cester, N 





Grinding Wheels —Continued 
— eid Wheel Co., Spring- 


star. Dacioten Wheel Co., De- 
troit, Mich. 

Superior Corundum Wheel Co., 
Waltham, Mass. 
Vitrified Wheei Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
Cleveland Stone Co., Cleveland, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. 
Pratt & Whitney Go., Hartford, 
onn. 


Hammers, Drop 
—- & Spencer Co., Hartford, 


Bliss Co., E W., Brooklyn, N. Y. 
—y & Son, C. C., Syracuse, 


tf 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Gould & Eberhardt, Newark, J. 
Merrill Bros., Brookl yn, N. ¥. 
Miner & Peck Mfg. Co., 
Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
Toledo Machine & Tool 0., 
Toledo, Ohio. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 
Cleveland Pneu. Tool Co., Cleve- 


land, 
Dayton Pneumatic Tool Co., Day- 


ton, Ohio. 

Ingersoll-Rand Co, New York. 
a Steam Pump Co., 
Niles-Bement-Pond Co., New York. 
Hammers, Power 


Bradley & Son, C. C., Syracuse, 
— = 


Fairbanks Co., New York. 
Niles-Bement-Pond Co., New York. 


New 


Patterson Tool & Supply Co., 
Dayton, Ohio. 
Prentiss Tool & Supply Co., New 


York. 
Scranton & Co., The, New Haven, 
Conn 


Hammers, Steam 
Bethlehem Fdry. & Mach. Co., So. 


ee Pa. 
~—s ° Son, C. C., Syracuse, 


oe Engineering Co., 
Chambersburg, Pa. 
Copeent Forgings Co., Oakmont, 


Marshall & Huschart Machinery 
Co., Chicago, III. 

Niles-Bement- ox Co., New York. 

—— Tool & Supply Co., New 


Vandyek Churchill Co., New York. 

Handles, Machine Too! 

Schacht Mfg. Co., 
Ohio. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Handles, Screw Plate 

Standard Welding Co., Cleve., O. 

Hangers, Shafting 


Cresson Co., Geo. Vs ime. Pa. 
Fairbanks Co, New York 
——_ Roller Bearing Co., Harri- 


N. 
Link. Belt Engineering Co., Phil- 
adelphia, Pa. 
Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Heaters, Feed Water 


Cincinnati, 


Sturtevant Co., B F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 

a Blower Co., Detroit, 


Mich 
Buffalo —“— Co., Buffalo, N. Y. 
eae 0., B F., Hyde Park, 
ass. 


Heating Machines 


Am. Gas Furnace Co., New York. 
Chicago Flexible Shaft Co., Chi- 
cago, Iil. 





out 
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AMERICAN MACHINIST 


Designing a Boring Mill. 


BY ENTROPY. 


I have been trying lately to learn how to 
design machinery by reading books on that 
subject, but without getting much satis- 
faction. There seems to be a noticeable 
difference between the designing of the 























FIG.I 
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course that any man would take to go at 
a machine new to him, and also knowing 
about how such things are gone at I hope to 
get out a design that will not be entirely 
impossible 


Center of Table 
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inches wide which looked about right, and 


a planer is only a boring mill for work of 


an infinite radius instead of a short one 


(reason No. 1). For the thickness I first 
assumed that the driving-gear (spur, 
external) should b pitch diametral 
and 6inches face. I assume this because a 


38-inch latheofmy acquaintance hasa 3- 
pitch gear with a 4% inches face, and as 
we want this mill for hard work with high 


l 


iWwicsc. t . Tl 
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books, and designing “as she is done” in 
actual life, and it occurred to me that 
some of the younger readers might like 
to get an idea of how designs are evolved 
I have just been asked to get out sketches 
for a boring mill of 6 feet swing to take 
48 inches under the cross rail. Now I do not 
know anything about boring mills, so if I go 
over the reasoning which I took to get at 


a design, it will be about the same 
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BORING MILL DETAILS 


THE TABLE. 

The first point that I considered was the 
diameter and thickness of the table. For 
the diameter I took 60 inches because I 
have seen a 72-inch planer with a table 60 





FIG.7 






speed ind the lathe stood up well 


with Mushet steel, I think this pitch will 
turn No. 2) 
Since this width of face will be a part of 
the depth of the table, we need only a 


, 
steel 


out all right (reason 


little more than enough to allow for a 
good T slot. Brown & Sharpe’s largest 
cutter for T slots makes a slot 1 inch 


wide with a total of 2 inches depth, so we 
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will make our table g inches deep in all, 
which will be ample for stiffness (reason 
No. KES 

HIGHT OF TOP OF TABLE FROM FLOOR. 

This mill is to go where it cannot very 
well be set down into the floor bodily. If 
we have a hole through the floor for the 
tail end of the spindle that is all we can 
get. To get a good depth of bed we must 
put the table up high, and to keep the 
table low and convenient we must make 
the bed shallow. We can compromise on 
18 inches for depth of bed, which with 
'% inch clearance, will put the top of the 
table 2714 inches above the floor. Look- 
ing over the ‘advertising pages of the 
AMERICAN MACHINIST seems to justify 
this as good judgment (reason No. 4). 

WIDTH OF POSTS. 

The next thing to consider is the width 
of face of the posts. This width should 
be enough to hold the tool up to its work 
without too much chatter even on high 
work. As far as these stresses are con- 
cerned, the 
great as the depth of bed, but the bed has 
other things to hold beside the side pres- 
sure, so we will make the width of faces 
15 inches. This is much in excess of the 
usual but little I 
of boring mills and planers convinces me 


width of post should be as 


limit, what have seen 
that a little extra iron here will pay good 
dividends to the user (reason No. 5). 
WIDTH OF CROSS RAIL. 
This should be the same as the depth 
of bed. The rail 
everything that the bed does except sup- 


cross must withstand 
port the weight of the table and work, 
and the cross rail is much more poorly 
supported. We make it 18 inches 
deep over all No. 6). 


A GENERAL VIEW. 


will 
(reason 


We will now lay out roughly to scalk 
free-hand, a sketch front 
what we have gotten so far with the cross 
rail clear up, and see how it looks—Fig 1 
It looks and is stubbed, but it not 
looks so spidery as lots of boring mills do. 


of a view of 


does 


It will have been noticed that neither bor- 
ing mill nor planer builders, as a class, 
like to have their machines photographed 
head on any more than a girl with a snub 
nose likes to see her profile. As this view 
does not look bad, we will sketch Fig. 2 
The width 
of the post in the planer business is apt to 
be made equal to the width or hight of 
work which the machine can take in. In 
this case it would be either 4 or 6 feet, so 


for a side view of the post. 


we compromise on 5 feet (reason No. 7). 

The outlines of the post shown are due 
to Professor Sweet (reason No. 8) except 
that the diagonal cross bar is copied from 
Woodward & Powell's planers. 
that others have begun to copy this feat- 
ure, so we will adopt it here, although we 


I notice 


might not wish to be the first to copy 
directly (reason No. 9). 

The distance which the face of the post 
will set back of the center of the table 


will depend on how heavy the boring bars, 
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heads and cross rail are. On the one hand, 
the parts the stiffer 
they will be; but the more they over- 
hang the posts, the more springy their 
In this case there will have 


heavier these are, 


connection 
to be another compromise, but at the start 


we will have to guess at it and then 
change it later, if necessary. We will al- 
allow for the thickness of cross rail in 


front of the posts 6 inches (a Fig. 3). 
From this surface to the center of the ta- 
ble allow’ Io more (reason 
No. 10). This puts the face of the post 
16 inches back of the center of the table, 
and a sketch to scale, Fig. 4, shows us 
that we can place the posts only 70 inches 
apart and still get 74 inches swing, which 
will allow enough for rough castings (rea- 
son No. 11). We shall have to move the 
left-hand post over about 3 inches to allow 
for something that will be explaimed later. 


inches 


THE CROSS RAIL. 

The section of the cross rail is 
borrowed from Bullard No. 12) 
with a slight change to disguise it, but 
the principle remaining the same, that the 
guiding and driving of the head _ shall 
be concentrated at the lower edge, and the 
entire depth of the rail shall be used to 
The lead 
screw and rod are placed as shown. The 
top of the cross bar does not overhang the 
rod and screw because there is no object 


cross 
(reason 


carry the pressure of the cut. 


in shielding the rod or screw in this case, 
and it would weaken rather 
strengthen the rail to do it (reason 
No. 13). 

The section between posts is to be a hol- 
low square box with only enough opening 
to support the core and get the sand out 


than 


through This section is adopted from 
Professor Sweet (reason No. 14). The 


cross section is kept uniform through its 
length because the principal stress to be 
contended with is torsion and the points at 
which the stress is to be applied vary all 
the When the heads 
one point there is undoubtedly surplus 
metal at other points, but it looks as queer 
to me to see a bellying cross rail as it 


time. are at any 


does to see a bellying lathe bed (reason 
No. 15). 

Fig. 5 shows a horizontal section through 
3olts at b fasten 
the rail to the posts on the inside so that 


the cross rail and posts. 


all torsional stress is transmitted directly 


to the posts (reason No. 16). This is 
necessary to get the advantage of the 
square section. The width at C is Io 


inches to make the main part of the cross 
section. It seems 
if a box form is 
good a have the 
strength for a given weight of any rectan 
gular form (reason No. 17). 


rail square in cross 


rational to believe that 


square box will most 


Fig. 6 shows a section down through the 
binder bolts which run through ears which 
project enough above or below the body of 


the cross rail so that the nuts can be 


gotten at without moving the heads along. 
(reason No. 18) 
pends on the strength of the man behind 


The size of these bolt de- 


_ on the size of the 
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the wrench and its length, and the length 
of the wrench depends in a general way 
machine. That is, a 
workman has a sort of indefinite sense 
of how big a wrench he expects to see 
on a certain size tool. If he expects to 
see an 18-inch wrench on a 6-foot planer 
or boring mill, and we give him a 6-inch, 
knowing that it will be sufficient for the 
place, it will make no difference to him, 
and until he has had the wrench welded 
out to meet his idea or put a piece of pipe 
on it, he will not Now an 
18-inch wrench looks just about right to 


me for a machine of this size (reason No 


be satisfied. 


19), and an inch and a quarter bolt looks 
just right to fit an 18-inch wrench, so we 
will make it that size. 
by looking up the wrenches listed by one 


This is confirmed 


of the leading drop-forge companies, so 
114 inches it is (reason No. 20) 

Fig. 7 shows the the 
left hand end of the cross rail due to Pro- 
No. 21). The cross 


construction at 
fessor Sweet (reason 
rail is extended downward, and is fitted to 
the postsoas always tobe square with it 
Only one elevating screw is used, at g 
between the 
center of gravity of the whole 


guides and at the 
The ob 
jection may be raised that there is no pos 
sible way to adjust the bar to keep it par 
allel with the top of the table. There is 
no need of adjustment any more than 
there is on the carriage of a lathe, nor 


vertical 


as much, for the slide is subject to wear 
only in the comparatively rare intervals 
when the cross rail is raised or lowered, 
and once set right it should stay right 
We never think of making the arm of a 
radial drill adjustable (reason No. 22) 
We will make the length of the guide 3 
feet because more seems like a waste of 
material, and less seems liable to cramp 
and make it difficult to raise and lower 
(reason No. 23). Studs ddd are to hold 
the gib in place, and once adjusted are tc 
be let Binding is all to be done 
with bolts k, the same as at the other end 
Screw g will be hung from the top of the 
left-hand post, but may just as well be 
driven from one end as the other. We will 
probably find it most convenient to drive 
Being hung in this 


alone. 


it from the lower end. 
way the screw will always be in tension, 
which for a slender screw is always desir 
able (reason No. 24). 

The form of the cross rail and its fas 
tening 
necessary, as it ties the two posts together 


render a tie piece at the top un- 


wherever it may be; but, since the bed is 
shallow, and to make one post stiffen the 
I and 2 a cross 
brace is cored 


other, we will add to Figs 
brace at m. Even if this 
out pretty thin, it will help stiffen all these 
parts to a great extent (reason No. 25) 

Elevating screw g is on the left-hand side 
of the machine so that the operator who 
will habitually be on the right-hand side 
will loosen the binder bolts there, go over 
to the left-hand side and loosen the binder 
bolts on that side, run the rail up or down 


by a lever on that side, tighten up the 
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tighten the 
right-hand binders and arrive back where 


binders, and returning, up 


he started without any lost steps (rea- 
son No. 26). 
TABLE AND SPINDLE BEARING. 


We will have an annular bearing as large 
as will go inside the gear, and a spindle 
with two straight bearings like a lathe 
The bearing lathe 
would be about 12 inches in diameter. | 
do not think that 12 inches is large enough 
for a 72-inch lathe for high-speed steel 
work, but with the vertical spindle the 
weight of the running parts and the work 


large for a 72-inch 


is all taken off this bearing, so for our 
purpose it will probably be all right 
(reason No. 27). If the length of the 


bearing is 12 inches and the thickness of 
the hub of the table is 6 inches. we will 
11'4 the floor to the 
bottom of the large bearing. If we bolt a 
diameter 


have inches from 


bottom bearing about 9 inches 
by Io inches long under the bottom of the 
bed projecting down through the floor, it 
will give us a total length of 37% inches, 
for a lathe, 


but for a boring mill will probably be all 


which would be rather short 


right, considering the use of the annular 


bearing (reason No. 28). It is neces- 


sary to make the bearings of the spindle 
straight since we wish to lift it off the 
annular bearing when running fast. This 


makes it necessary to have some means of 
taking up side wear. This ought not to 
be great since the pressure on the tool to 
feed it is all that will come on it. A plain 
split box like the usual lathe box will be 
all sufficient, and since it is down out of 
sight where it is hard to get at and ad 
just, it probably will run for years with 
no perceptible wear. I would not make it 
impossible to get at this bearing, but | 
would be careful not to make it too acces 


sible 


THE DRIVE 


Since we are using a 1% pitch gear a 
15-tool pinion will be 10 inches pitch diam 
eter. We for the sake of 
future wear, to use less than this number 
of teeth (reason No deter- 
number of teeth in the gear on 
Fig. 8. The 
under the 


ought not, 


29). To 
mine the 
the table 
guard at n 


we will refer to 


should be inch 


table, 34 
34 inch clearance on the 


edge of the inch thick and haves 


at least lrawing 


The addendum of the gear will be 24 
so the pitch diameter of the gear must be 
as much as 2(%x%x%x%) inches less 
than the diameter of the table, or 54% 
inches, which will allow 82 teeth or a ratio 
(reason No. 30) 


inch, 


of practically 514 to 1 
The limiting speeds suggested are 40 feet 
per diameter to 20 
feet per minute on 72 inches diameter, or 


on 3 inches 


minute 


from 53 to I revolution per minute of the 


work. The driving pinion will run from 
270 to 5% revolutions. A constant belt 
speed drive is the only allowable thing 
nowadays. As we do not want to back 
the machme for thread cutting, we will 
violate this condition so far as to make a 
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two-speed countershaft and make the driv- 
all 


The remain 


ing pulley large enough to transmit 
the power that we can use 
ing speeds we will get by means of gears 
If we use 2:1 as the ratio between steps 


for the gear speeds and put the two couy 


ter speeds in a ratio of 1.41: 1 (7/2 2:1) 
we will have less variation between speeds 
than is usual, but none too little (rea- 


son No. 31). On this basis, and with 5% 
revolutions per minute to start from, we 
get 514 - 11 - 22 - 44 - 88 - 176 for the 
siow countershaft speeds and multiply 
ing by 1.41 we get 734 - 15% - 31 -62- 125 

250 for the fast countershaft speeds. The 
last falls below the required speed, but as 
our customer is not very strenuous about 
32) 
though a little use of the slide-rule would 
what after. This 
change in the high speed only reduces the 


it we will leave it as it is (reason No. 


give us just we are 


the cutting speed on a 3-inch hole to 37 
feet per minute 
This arrangement gives us six speeds to 


take care of with gears, or if we back 
gear we will have the equivalent of three 
open belt speeds and three back geared 
The ratio of back gears in any case 


will be the ratio of the first speed above 
to the the second to the fifth, 
etc., or 8:1 
be horizontal, and the spindle and pinion 


fourth, or 
Since our driving shaft must 


shaft are necessarily vertical, we will take 
this state of 
affairs by using the gear scheme of Fig. 9, 
in which p is the vertical shaft with the 


advantage of unfortunate 


driving pinion carrying a spiral gear (ratio 
8:1 to its pinion) at g and,a miter gear at 
r. The two shafts s and ¢ are to be lo 
cated far enough apart, so that a nest of 


gears u u u and v vv can be placed on 


each, and have room enough between s« 


that a pinion w can be moved all through 


between them without touching either, 


so that it can be brought in mesh with any 


one of the six gears. Suppose w is driven 
from some outside source at 250 revolu 


tions per minute, and that wv’ is the same 


w, and that v” is twice the size and 


size as 


v”’ four times the size of w, then the ver- 


tical shaft will be driven at 25 and 


250, 
62' revolutions per minute according as 
zw is brought into mesh with each one in 
Now if u’” is the same 


turn size as w, 
four times the size of 


the 


and u” twice and u 
zw we will get for speeds of vertical 
shaft, keeping the ratio of the 
(8:1) and 734 
only to find 


spiral gears 
in mind, 31, 15! revolu- 
tions per minute. It remains 
a way of driving w and bringing it into 
mesh successively with the desired gear, 
and do it in a way not covered by patents, 
and this I will leave to the imagination of 
the reader 
It will 
spiral pinion splined to 


have the 


so that 


desirable to 
shaft 


also be 
its 


it will be free to move in one direction 
(as drawn it will be to the right) when 
being driven by the large gear. It will 


then move along and out of the mesh with 
the gear and leave the upper shaft stand- 


ing still when using high speeds. There 


will not be loss of 
let the 
highest 


minute 


any great 


shaft 


power if we 
the 
revolutions 


lower run all time, its 


speed being 31 per 


Chis scheme of having the pinion 
slide endwise I copy from the barring 
an English engine that was 
'93 


the 


mechanism of 
at the World’s Fair at 
No 33) We 


strength of these gears by any known rule, 


Chicago in 


(reason cannot hgure 


for they will be subject to some intense 


shocks at times when being shifted, if the 
table is 


running fast, the latter probably being the 


machine is taking a cut or if the 


greatest. If they are 3 pitch, and we d 


not use any gear under 15 teeth, the pitch 
diameters will run 5, 10 and 20 inches 
each, and as we evidently have room 
enough for these sizes of gears we will 
use that pitch. In any case we will use 


steel castings. Our only basis for wishing 


to use as coarse a gear as this is that we 
want it to be as strong a gear as we cal 
get into the space which we have (rea 
son No. 34) he spiral gears will wear 
longer the larger they are, since the pres 


sure between the teeth for a given moment 
will be less the greater their diameter 
(reason No. 35). We have comfortabl 
room for a 24-inch gear which, if made 
with teeth of 1 inches circular pitch 
ought to be enough to carry all that the 
step gears can transmit without undue 
wear. This is a guess (reason No. 36) 
ZE OF SHAFTS 
his leads to more guess-work, as t 


sizes figured to carry the torsional stresse 
coming from the power transmitted would 


be so small as to look altogether wrong t 


a machine toolmaker. If 12 inches is about 


right for a spindle which does not carry 


the torsional stress, 4 inches ought not t 
be too large to carry the torsion on a shaft 


fast. What 


transmission is shafts stiff 


running 5 times as is needed 


12 machine-tool 
enough so that no tremble whatever 1s 
transmitted back from the work to the driv 


conside rably 





ing-gear, and that requires 

greater sizes than in other work (reason 
No. 37). For the horizontal shafts 1 11/16 
to 1 15/16 inch will look about right 
following the ime reasoning reasor 
No. 38) driving mechanism of Fig 
g can be placed « 

at the back t 

the machine, accor 

chaser wishes to place it relative to the 
line shaft If placed at the side of the 
machine shaft s which runs all the time at 
at a constant ratio to the table speed, we 


have a good place from which to 
off the 


drive is at 


take 
while, if the 
of bevels 


feeds for the heads 


another pai 


the back, 
or spirals is inevitable 


raising and 


Che power tor 


lowet the cross rail must 


WY i 
be taken from the first driving shaft, since 
its speed is regulated only by the counter 
other shaft need run while 
} 


mo 
vpCcIng 


shaft, and no 


the cross rail is moved up or down 


The size of driving pulley will be regu- 
lated by the size of chip which we expect 
to take. The results of the Manchester 
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experiments with high-speed steel seem 
to indicate that a pressure of about 115 
tons per square inch of cross section of 
chip is a fair basis on which to estimate 
(reason No. 39). If we intend to run 
at 50 feet per minute, which actual use 
seems to warrant (reason No. 40) for 
heavy work, this means about 350 horse- 
power per square inch of cross section. 
Now 50 horse-power will look to my client 
like a lot of power to have available to 
drive this one machine, but we will figure 
on this and let him run as much lighter as 
he pleases. This, leaving out friction, will 
allow us a chip of 1/7 of a square inch 
cross section which, even if divided be- 
tween two tools, will be a reasonable cut 
(reason No. 41) as it represents the re- 
moval of a trifle over 20 pounds of metal 
per minute. Our driving shaft, as planned, 
is to run 250 revolutions per minute. If 
3750 feet per minute is assumed as the 
limiting speed for our belt, and we assume 
600 feet of 1-inch double belt per minute 
to transmit 1 horse-power (reason No. 
42) we will have to use a belt 8 inches 
wide on a 57-inch pulley. Since this pul- 
ley “looks” too large (reason No. 43) we 
will put in another shaft and a pair of 
gears and speed it up to 500 revolutions, 
and cut the diameter to 40 inches, which 
will allow for the other countershaft speed 
being slower. The pull (effective) on 
this belt will be about 440 pounds, which 
gives us a pressure on the teeth of the 
smallest pinion of 1500 pounds. Accord- 
ing to the Lewis formula a cast-iron gear 
of the assumed pitch and 2% inches face 
will just carry the pressure. Since we are 
going to use steel, we will probably have 
a sufficient allowance for shock in throw- 
ing the gears in under load. 


RETROSPECT. 


This covers about all the designing on 
this mill except what more properly be- 
longs to ingenuity, patience and prece- 
dent. That is, it covers just about what 
we expect to be able to get from machine- 


design books. Now let us see how we 
can classify the reasons given above. Out 
of 43 reasons given we have: 

Judgment from precedent includ- 
ing rule of thumb.......... 18 
SINE BOIIB oie 5 siiiss-000acar 9 
Personal opinion............. 4 
Copying spichacumaré eatedaesncks a 
eee 
Pr rere TT ree 3 
Computation or experiment.... 3 

In the above classification “copying” 


might be put in under the first heading, 
“judgment from precedent” and_ those 
laid at Professor Sweet’s door, might be 
put under the head of “common sense,” as 
also might those under “personal opinion,” 
if it were not for the fact that some critics 
might disagree as to their value. This 
classification seems to show that for a de- 
designer a large knowledge of what has 
been done, and a stock of common sense 
are much more valuable than a knowl- 
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edge of computation and experiment (as 
such). But it is of these last two that 
books on machine design treat almost en- 
tirely. 

There are several conclusions that can 
be drawn from this—one that the man in 
the shop must not be entirely discouraged 
from expecting to become a designer be- 
cause he has not the advantage of higher 
education, another that the young man 
with a higher education and no compre- 
hensive knowledge of precedents had bet- 
ter keep an eye out for trouble, also 
that he should learn to regard what has 


been done successfully as being apt 
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A Reversible Angle Shear. 





We illustrate herewith a new shearing 
machine for angle irons which is so de- 
signed as to shear the pieces at any angle 
and right or left hand, the angle being ob- 
tained by adjusting the machine—the stock 
lying always in the same parallel position. 

The general construction of the machine 
is clearly shown in Fig. 1, from which it 
will be seen that it is mounted on a base 
plate, on which it is swiveled to obtain 
the desired angle of cut. The base-plate 
is graduated to give the angle directly, the 
swiveling of the machine being accom- 




















FIG. I 


to be along the right line, and as some 
thing to be treated with respect till proved 
ridiculous. Again that a 
book treating design from a working point 
of view would be a good thing, and then 


we conclude 


we conclude that perhaps these writers of 
books treat of the only side of the subject 
that can be conveyed by the printed page 
It is almost impossible to put down on 
paper the actual thoughts which 
through one’s mind in designing even the 
simplest machine, and to the beginner in 
design the omission of the simplest step 
in the work will sometimes throw him off 
the track. 


chase 


REVERSIBLE 


ANGLE SHEAR 


plished by the hand wheel at the right. 
The fundamental novelty of the ma- 
chine lies in making both edges of the 
blades cutting edges and in the provision 
for adjusting the bottom blade for right 
and left-hand cuts. Fig. 2 shows the ad- 
justment for a right-hand angle cut, Fig. 
3 for a square cut and Fig. 4 for a left- 
hand angle cut, Were the left-hand cut 
attempted with the machine in the position 
of Fig. 4, but with the blades adjusted as 
in Fig. 2, the heels of the blades would en- 
gage the work, violently wrenching it to 
a position for a square cut. To adapt the 
blades to both angular cuts the lower 
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blade is fitted in a heavy bolster a, Fig. 5, 
which by the hand wheel shown at the 
left in Fig. 1 is made to traverse horizon- 
tally by a distance equal to the sum of the 
thickness of the blades, thus bringing the 
lower blade to the position sketched in 
Fig. 4. The action is best understood by 
comparing the presentation of the blades 
to the work in Figs. 2 and 4, both of 
which will be seen to be correct. Fig. 5 
shows a side view of the blades and a sec- 
tion of the work. 





F1G, 2 


PLAN SECTION 
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Engine Failures. 


M. K. Barnum, assistant to the second 
vice-president of the C., B. & Q. Rail- 
way, addressed the engineering students 
of Purdue January 
His subject was “Engine Failures.” The 
importance of the subject was empha- 
sized by a statement to the effect that the 
proportion of engine failures to mileage 
is to some extent an indication of good 


University on 20. 


|. 6"Angle 


, 








FIG. 3 
IN THREE ADJUSTMENTS 


or poor management, though the possi 
bility of an epidemic of failure under the 
best of management was admitted. Prac- 
tice, he said in defining failures, varies 
greatly. <A definition counts as 
failures, “all delays of any account what 
to engines.” Another 


broad 


ever chargeable 


ie 
™~ 








Floor Line 











FIG. 5. 


The machine, which is a recent pro- 
duct of William Sellers & Co., of Phila- 
delphia, obviously simplifies in large de- 
gree the getting out of the numerous 
braces of structural iron work. 


SIDE VIEW SHOWING ACTION OF RLADES. 


and a much narrower one is, “a delay of 
more than § minutes to a passenger train 
or of more than 10 minutes to a freight 
train at any one point, due to broken, de- 


fective, or lost parts of machinery, hot 
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bearings or leaky boilers.” A generally 
accepted definition between 
these limits makes a failure “any defect 
in an engine or its mechanical opera- 
tion which causes it to lose time or make 
stops which 


which lies 


would otherwise be 
The speaker discussed the ef- 
fect of engine failure upon the cost of 
operation, loss of business and the move- 
ment of traffic; he then analyzed the 
causes leading to such failures and de- 
scribed the manner in which failures are 
reported and the methods by which the 
higher officials handle the statistics based 
thereon. Attention was especially called 
to the importance of shopping engines at 
proper intervals, larger engines in freight 
requiring to be shopped after 
running from 45,000 to 60,000 miles while 
smaller engines in lighter service will 
frequently run for 75,000 to 125,000 miles 
between shopping. A careful study of 
the requirements of different classes of 
engines with reference to shopping will 
greatly assist in reducing failures on the 


unnec- 
essary.” 


service 


road. 

In his of details it was 
shown that technical failures of engines 
were often failures of men, the apparatus 
being in satisfactory condition but delays 
inattention or faults 
He said also 


discussion 


occurring through 
on the part of the crew. 
that the condition sometimes 
existed, that prompt wise 
the part of. the engineer, a 
technical failure may be actually avoided 
Failure of the first class occurred when 
an engineer brought his engine back to 
the 
failure of injectors, whereas in fact the 
injectors were in working order but were 
not properly handled. This, he said, 
while recorded as an engine failure, was 
really the failure of a man. As an il- 
lustration of the manner in_ which 
technical failure may sometimes be avoid- 
ed, a case was cited where an engine with- 
in four miles of a terminal broke its 
piston rod; the cylinder head, piston and 
rod all being blown clear off the engine. 
The engineer, knowing that all harm had 
been done which could be done, held 
his throttle open and got into the ter- 
minal on time, thus avoiding a technical 
failure; notwithstanding the fact that 
there was actual and serious breakage of 


reverse 
through and 


action on 


because ol ill allewed 


roundhous« 


parts. In conclusion, attention was called 
to the 


which many roads are now enjoying with 


extremely satisfactory records 


reference to engine failures; a good re 
cord being regarded as one which per- 
mits a mileage of 10,000 miles per fail- 
ure, while some roads are today operat- 
ing with less than one failure to 15,000 


miles 





Words are for the transmission of 
thought, just as belts are for the trans- 
sometimes they 


together.—The 


and 
laced 


mission of power; 
are both poorly 


Wood-Worker. 
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Tests of High-Speed Tool Steels on Cast Iron.* 


BRECKENRIDGE AND HENRY B. 


308 
BY L. P. 
In what follows is a description of 
experiments made by H. B._ Dirks, 


Assistant in Mechanical Technology, En- 
gineering Experiment Station, in the 
shops of the College of Engineering at 
the University of Illinois. These experi- 
ments have been in progress for nearly a 
year, and every effort has been made to 
obtain useful and correct results. 
1. THE TOOL STEELS USED. 
(a) The Brands Used 
The following tool steels were used in 
these trials: 
1. Styrian marked “Bohler Rapid” 
2. Jessop’s “Ark” 
3. MclInnes’s “Extra” 


3. Mushet’s “Specials 

s “Air Novo’ 

6. “Rex” 

7 “Fo 

8 “A and W” (Armstrong and 


Whitworth) 

The first six came from the American 
market. Poldi and “A and W” were 
furnished by the American Radiator Com- 
pany, having been used in its foreign 
factories. With the exception of the 
Mushet, the steels used were donated for 
the proposed tests by the makers or 
agents. The Mushet was taken from 
stock purchased ‘in the open market. 
There are doubtless other kinds of steel 
which could have been tested, but these 
eight brands were most familiar and ac- 
cessible to the writers, and it is believed 
that they represent fairly well the brands 
commonly used at the present time by 
American manufacturers. 

(b) Size and Shape of Tools 

The size of the bars of steel from which 
the tools were made was %4x1 inch 
for the steels from the American market. 
The Poldi bar was 3%4x1% inches,. and 
the “A and W” bar was %4x1% inches 
The shape of the tool used in the tests 
is shown in Fig. 1. The front clearance 
was 12% degrees, the top rake was Io de- 
grees and the side rake was also Io degrees. 
These angles were carefully maintained 
throughout the tests, the angles being 
measured with a bevel protractor after 
each grinding. 


Experiments relating to the proper 
shape of tools have been made by 
Prof. J. T. Nicolson, and the writers 


were guided in selecting proper tool 
angles by the recommendations of his pa- 
per. Professor Nicolson says: “Tools 


*From Bulletin No. 2 of the University of 
Illinois Engineering Experiment station. 

+Professor Breckenridge informs us that 
his attention has been called to the fact that 
the Mushet Special steel was not the brand 
of high-speed steel put on the market by 
agents of the Mushet steel as their high- 
speed steel, and he adds: “Some confusion 
arose in the purchase of this steel for our 
tests. It is doubtless true that we should not 


have put the Mushet Special brand in with 
the list of other steels tested.” Ed. 


DIRKS. 


should therefore be ground for maximum 
endurance in the cutting of gray iron in 
ordinary shop practice so that their true 
cutting angles are about 81 degrees, or if 
they are allowed 6 degrees clearance for 
working on the level of the lathe centers, 
they should have an included angle of 
about 75 degrees. 


(c) Tempering and Tempering Appara- 
tus 
Directions for forging and hardening 


the various steels used were furnished by 
the manufacturers. It will be seen that 
most of the steels were to be hardened in 
an air blast. The “A and W” steel was the 
only one in which oil was recommended 
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directed on the edge of the tool when first 
removed from the fire. The tools were 
heated in an ordinary forge with a clear 
coke fire. The fire was burned long enough 
before putting in the tool to drive off any 
sulphur. Care was also taken to have plenty 
of coke above and below the tool so that 
no cold blast should strike the tool while 
it was being heated. 
II. THE GRAY-IRON 
In order that the results of the 
might be of general application, it was 
advisable that the gray-iron test pieces be 
the product of several commercial found- 
ries. Several 
the State agreed to furnish sample test 
pieces representing the grade of gray iron 
used in their A 
standard size of test piece was therefore 
decided upon, and and pat 
terns of it serft to the different manufac 


TEST PIECES 


tests 


manufacturers throughout 


respective foundries 


blueprints 


Test Hardness 
Name of company sending test pieces ao reference by 
— No. drill test 
| 
etaiaan | a | 3 94.2 
Pierce plant ) 3°" core 4 109.2 
5 102.0 
| 6 128.8 
5-8-05 7 86.5 
- , 8 94.3 
Michigan plant. a * ore 9 1386 
10 106.8 
q 11 109.3 
| D. P. 1 12 100.0 
D. P. 2 13 106.6 
American | We D. P. 3 14 117.2 
Radiator Co. , Detroit plant D. P. 4 15 132.0 
Chicago, Ill. | em. 2.5 16 109.8 
D. P. 6 17 90.3 
- ( — 18 107.0 
— plant. 5-17-05 19 117.2 
| i 20 113.9 
| 
| B | y 124.8 
| ——_——— plant. 5-26-05 22 167.5 
23 122.2 
| { B 24 111.2 
—_——— plant. 6-2-05 25 102.4 
[ 26 95.9 
Crane Company f Ferro Steel. j F. 5S 1 42.0 
Chicago, Ill. 1 Gray Iron, r 27 132 
Root & Vandervoort Eng’g Co... 2 175.0 
East Moline, Ill. 

‘ U. L.—1 28 114.5 

if — | - 
University of Illinois. oa : L—3 = a : 
‘ . son e Pe 
Urbana, Ill. OS. Ect } 31 124.5 
U. L.—5 32 123.2 

TABLE I. 


Results of Hardness Tests and Identification Marks of Gray-Iron Test Pieces 
Used in the Tests. 


for cooling, and then only after the cutting 
edge of the tool had been cooled to a 
cherry-red in the air blast. An air-blast 
apparatus was designed and constructed 
for carrying out the instructions relating 
to the proper preparation of the tools. 
This is shown in Fig. 2. 

The apparatus consists of the 4-inch 
separating pipe, 3 feet 6 inches long, to 
which is connected the header of 2-inch 
pipe about roinches long. The dimensions 
and construction are shown in the figure. 
The tools to be hardened are inserted in 
the short lengths of 1%4- or 24-inch pipes 
which serve to concentrate the air blast on 
the tools. A rubber hose with a %-inch 
nozzle in the end is also attached to one 
opening, so that a strong air blast may be 


turers. This standard test piece is shown 
in Fig. 3. The outer diameter is the max 
imum the lathe will swing over the cat 
riage. This test piece was made hollow 
for several reasons. A solid test 
becomes soft toward the center and 
more likely to contain blow-holes. Test 
pieces of small diameter become springy 
and consequently produce inaccuracies in 
the results. The high angular velocity 
necessary with small diameters is also 
undesirable. The first test piece used iri 
the preliminary trials was 18 inches long. 
This was found to be short, the tool hav- 
it.g to be reset too often. The test pieces 
do not all conform to the standard test 
piece, the American Radiator Company 
having sent test pieces with a 6-inch core 


piece 
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instead of a 3-inch core, from several of with a standard piece of soft gray iron of ular quality of the metal that affects the 
its plants, that being a more representa- equal density throughout, the chemical cutting speed s obtainable by any pro- 
tive casting from its foundries. The test analysis of which is as follows: cess in ust present time [his 
pieces received from the various COM- Qom. Carbon= .147% Silicon =2.35% Sulphur=_.07s hardness test is self a cutting-speed 
panies, their identification marks and ref- Graphite 5.03 % Mang’se— .33% Phos 1.06% test in which tl itting speed is not 
erence numbers are shown in Table I. -The hardness of gray iron or any other varied, but is he ustant and the rate 
A comparative hardness test was made metal as indicated by a drill test is prob- of feed allowed to vary, the cutting speed 
on all samples, comparison being made ably as fair an indication of the parti and rate of feed in all probability bearing 
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some constant relation to each other. Fig. 
4 is a graphical chart giving the results of 
the hardness on the test pieces used in 
the experiments. The tests were made 
with a drill press as shown in Fig. 5. A 
constant load of 312 pounds was applied 
on the spindle of the drill press by means 
of the weighted lever. With the spindle 
rotating at a constant speed of 87 r. p. 
m., the rate of feed of the drill in inches 
per minute was measured, readings being 
taken for every % inch of depth drilled. 
The drill used was a Morse standard 
¥%-inch twist drill ground to an angle 
of 62%4 degrees. As, however, there was 
some liability of variation in the sharpness 
of the drill, thus affecting its rate of feed, 
a uniform piece of gray iron was first 
drilled into, readings taken, and then the 
test made on the test piece. A compari- 
son was thus always made with this same 
piece of gray iron, eliminating any small 
variation in the sharpness of the drill. In 
Fig. 4 the curves drawn through the dots 
represent the standard gray iron, and those 
drawn through the circles represent the 
test piece. Thus for test piece No. 1 the 
rate of feed is about .174 inch per minute, 
while in drilling the standard gray iron, 
the rate of feed is about .595 inch per min- 
ute. The hardness as used later and as 
expressed in Table 1 is mx 100 = 342. 
Assuming 100 as the hardness of the 
standard gray iron, Table 1 gives the re- 
sults obtained from these tests. This 
method of expressing the hardness of gray 
iron was also used by Prof. J. T. 
Nicolson in his experiments with high- 
speed tool steels made at the Manchester 
Municipal School of Technology, Man- 
chester, England. In these experiments 
the tangent of the angle made by the 
curve was used as the hardness. 

[II. DETAILS OF THE TESTS, 
(a) Apparatus 

The apparatus used in conducting the 
tests consisted mainly of a high-speed 
lathe deriving its power from a two-phase 
induction motor by means of belting and a 
countershaft, the power required being 
measured by a polyphase wattmeter. The 
lathe used was a Pratt & Whitney high- 
speed lathe with a gear-box headstock, tak- 
ing a maximum length of 3 feet 9 inches 
between centers and a diameter of 9 inches 
over the carriage. 

The power was transmitted to the lathe 
by means of a 4-inch double belt from the 
12-inch friction clutch pulley of the count- 
ershaft. The countershaft in turn was 
driven through a 37-inch pulley by a 4-inch 
single belt from the motor. The motor 
is on an adjustable base, allowing changes 
of the motor pulley to be made without 
changing the length of the belt. In the 
tests, pulleys ranging from 6 to 12 inches in 
diameter were used, making possible with 
the 8 changes of speed on the lathe proper, 
56 changes for every diameter of work. 
As the diameter of the test piece de- 
creased, it was thus possible to keep the 
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speed of the cut constant within very 
small limits. 
(b) Procedure in Making the Tests 

In the preliminary trials the skin was 
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The test piece having been made ready for 
the test, the tool to be used was placed jn 
the tool rest in the position decided upon 
for all tools and trials, viz., at right angles 
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TABLE 2. 
ALLOWABLE CUTTING SPEEDS FOR GRADE OF CAST IRON USED IN THE TESTS 


first removed to bring the test piece to a 
uniform diameter throughout. This was 
discontinued in the later trials and a 
separate series of skin-cut trials was run. 






to the work with the bottom edge of 
tool horizontal and the cutting dg 
the tool from % to 14 inch above 
center of the work, its exact position 
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ing recorded in the log. The diameter of 
the test piece was then accurately 
measured in several places and the aver- 

recorded in the log. The tool was 
then fed in by hand until the cutting edge 
just scraped the bottom of the groove left 
by the last turning. The graduated disk 
on the cross-feed having been set at zero, 
with the tool in the above position, the 
cross-feed was turned back a little, and 
the carriage moved to the right sufficiently 


No.1 ‘Motor. 

No. 2, Lathe, direct drive. 

No.3, “ , drive through 
back gears. 


Horse-Power Output 





3 g 
coal ” 
Input in Motor - Watts 
FIG, 7 Curves Giving Results of Experiments to 
Determine Loss of Power in Lathe and Countershaft 
for Varying Loads 
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for the tool to clear the test piece. The 
“ross-feed was then advanced until the 
braduating disk showed the required cut 
‘MPosite the index mark. The longitudi- 
wal feeg Or traverse was then set in po- 
‘ition and recorded in the log. The diam- 
Mer of the work and the surface speed 
Po during the trial’ being known, 
8iz¢ Of the pulley to be used on the 
and the position of the driving gear 
aa” Rive the required speed were 
from a set of curves giving the 
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speed for various diameters of work for 
each of the 56 changes obtainable. This 
having been done, the lathe was started 
and the surface speed tested with a 
Warner cut-meter. If found to be too far 
from the required speed, a different com- 
bination of motor pulley and cone gear 
was tried. A satisfactory speed having 
been obtained, the feed mechanism was 
started and the lathe allowed to run until 
the too] had entered the work and was 
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taking the full cut. The lathe was then 
stopped and the square-case revolution 
counter, which was actuated by the first 
motion shaft, set at zero. The lathe was 
then cleared of all chips and the test 
started, the exact time of starting and the 
position of the revolution counter being 
recorded. During the trials, readings of 
the revolution counter and also of the 
wattmeter were taken every two minutes 
in order to obtain any variations in the 
cutting speed and the power required. 
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After the expiration of the trial, which 
occurred either at the time of failure of 
the tool or at a specified time limit, the 
tool was withdrawn and the lathe run 
light under the same conditions of speed 
as in the trials, in order to observe the 
electrical horse-power exerted by the 
motor under these conditions. All cut- 
tings were then collected, weighed and re- 
corded in the log. To faciliate the col- 
lection of chips, sheet-iron guards were 
placed on the bed of the lathe. 
(c) Description of Methods Adopted for 
Measuring the Force Required in Cutting 
During the trials readings were taken 
at regular intervals of the total electrical 
watts input in the motor while cutting, 
and after the tool had been withdrawn, 
with the lathe running light. The differ- 
ence between the electrical horse-power 
with the tool cutting and with the lathe 
running without the cut should give the 
net horse-power required for cutting, and 
if this be multiplied by 33,000 and divided 
by the cutting speed, we obtain the force 
required for cutting in pounds. In thus 
figuring, we assume that the lost horse- 
power of the drive remains constant from 
no load to full load. To determine whether 
or not this was the case, a Prony 
brake was placed on the gray-iron test 
piece, as shown in Fig. 6. This could be 
made to offer the resistance otherwise 
produced by the cutting tool, and this re- 
sistance could be measured at the end of 
the brake arm by observing the reading 
on the scale beam of the platform scales. 
The brake arm was made 31.52 inches in 
length to faciliate the work of obtaining 
the horse-power, which would then be 
PN 
2000 


, in which / is the net thrust on 


the scale in pounds and N the number of 
revolutions of the brake wheel. 
Experiments were made on the lathe 
for both methods of driving it, either di- 
rect or through the back gearing. The re- 
sults of these experiments are given in 
Fig. 7. In the same figure is also shown 
the calibration curve for the motor alone, 
giving the horse-power output for a 
known input. The loss in the trans- 
mission for any known input could be 
immediately found, it being the vertical 
distance between the curves at the re- 
quired load. From the curves it can be 
seen that it is not constant, but increases 
at a constant ratio as the load increases. 
The equations derived from the curves, 
giving the relation between the net and 
gross load for both drives, are as follows: 


(1) N=0.886G—0,32 (2) N=0.907 G—0.41 


Where N = net horse-power required for 
cutting, at the tool point, represented in 
Fig. 7 by the ordinates of the curves No. 
2 and No. 3 according as the lathe is run- 
ning with or without the back gears; and 

G = total horse-power output of motor, 
represented in Fig. 7 by the ordinates of 
curve No. I. 

In these equations, (1) applies to the 
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direct drive, and (2) to the drive through 
the back gears. 
IV. RESULTS OF THE EXPERIMENTS, 

Some of the most important relations 
disclosed by the tests are shown graphi- 
cally on several plates. There were in 
fact five sets of experiments made which 
may properly be referred to as: 

(a) The preliminary trials 

(b) The skin cut trials 

(c) The endurance trials 

(d) Trials to obtain the durability of 
the steels at different cutting speeds for 
various sizes of cut, but on gray iron of 
constant hardness 


(e) Trials to obtain the durability of 
the steels on gray iron of varying 
hardness. 


An entirely arbitrary standard of dura- 
bility was established as follows: A tool 
whose cutting edge was worn away .002 
inch after one hour’s use was considered 
perfect, its durability being expressed as 
100, The ratios of the durability of any 
other tools to the standard will then be 
the inverse of the ratios of their rates of 
wear to the rate of wear of the standard. 
The wear as assumed for the standard is 
shown in Fig. 8 at x. In the experi- 
ments, however, the distance a was meas- 
ured and x then calculated. 

Vv. SUMMARY OF RESULTS. 
(a) Variation of Cutting Force with 
Area of Cut 

The effort exerted by the tool in cutting 
was determined as explained in Part III 
{c). The horse-power lost in driving the 
lathe and countershaft was deducted from 
the total horse-power used during the 
trial, the difference being the net horse- 
power required for cutting. This was re- 
duced to foot-pounds per minute, and 
divided by the cutting speed, giving the 
force exerted. The figures so obtained 
were reduced to pounds per unit area of 
cut, and plotted as ordinates upon a base 
of area of cut in Fig. 9. The curves show 
that the cutting force was not directly 
proportional to the area of cut, but de- 
creased as the area increased, and that 
the average cutting force varied from 50 
tons per square inch for soft gray iron to 
85 tons per square inch for hard gray iron. 
Each curve shown in the figure represents 
a different hardness of gray iron. The 
relative hardness is shown in the table on 
the figure. 

(b) Variation of Durability of Tool 
with Cutting Speed 

In Fig. 10 are shown the curves which 
represent the relation between the dura- 
bility of the tool and the cutting speed. 
These are important curves. Each repre- 
sents a different hardness of gray iron. 
Referring to the middle curve, which is 
for gray iron of medium hardness, it will 
be seen that a cutting speed of 50 feet 
per minute is satisfactory, the durability 
being 100. If the speed is increased very 
materially the durability decreases quite 
rapidly. It is evident that for each 
hardness of gray iron, the cutting 
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allowable for a maximum dura- 
bility exists where the vertical line 
indicating cutting speed is tangent to 
curves similar to those drawn. 
(c) Variation of cutting Speed with the 
Hardness of Gray Iron 

The curve shown in Fig. 11 represents 
the advisable cutting speed on gray iron of 
varying hardness. This curve represents 
the results of all the tests of the different 
steels tested. This curve shows: (a) 
that any of the steels tested can remove 


speed 
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cutting speed, of the variation in the area 
of cut; the experiments from which the 
curve was plotted were in all cases those 


in which the cut was very nearly %4-ine 
depth of cut 1/16-inch feed, so that there 


is but a slight variation in the area of 
cut in all of the experiments. From the 
curve of Fig. 11, we find the cutting 
speeds given in Table 2 to |x applicable 
to the grades of iron manufactured by 
the different companies sending tey 
pieces. In order that any company ma 
@ 






















































FIG. I. ARRANGEMENT OF TESTING APPARATUS. 
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tested begin to wear rapidly at speeds a mine the average hardness of its gray™ 
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aivances must be made. Heavier ma- 
chine tools must be built. The capacity of 
the motors and power plants must be in- 
creased. Special hardening furnaces with 
temperature measuring devices must be 
gyailable. More must be known concern- 
ing the chemical and physical properties 
of the various steels. 

(ec) Tools steels are now available that 
will cut gray iron from two or three times 
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The Bursting Strength of Standard 
Screwed Cast-Iron Elbows 
and Tees. 


BY S. M. CHANDLER.* 


It is a generally accepted fact that few, 
if any, of the accidents caused by the 
failure of pipe fittings are due only to 
the pressure of the gas or fluid contained 
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A fitting may, therefore, be subjected to 
two classes of stresses; one, a legitimate 
stress, due to the pressure from that which 
the fitting contains, such as water, steam, 
compressed air, etc., and the other, due 
to strains systems of piping 
improperly designed or installed. Stresses 
due to the former are tangible and may 
be estimated with some degree of accur- 


caused by 


acy, but stresses due to the latter are an 
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BROKEN ELBOWS—THE SIZE AND BURSTING PRESSURE 


in them, but are the results of combined 
stresses caused by the expansion and con- 
traction of the pipe, water hammer or 
pipe improperly supported, any or all of 
these being in conjunction with a stress 
due to the pressure of the gas or fluid 
within the fitting. 


*Abstract of Mr. Chandler’s Thesis pre- 
sented to the Case School of Applied Science. 





OF EACH 


INDICATED 


unknown quantity varying with the wis- 
dom of the designer and for which the 
factor of safety must provide. 

The dimensions of fittings of different 
makers vary slightly, so that what is true 
sizes of one maker’s fittings 
The fit 
tings upon which the series of experiment: 


of certain 
might not be true of another’s. 


forming the basis of this thesis were made 
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were those of the Pittsburg Valve & 


Fittings Company. 


In order that a fair average of the burst-. 


ing strength of these fittings be obtained, 
three of each size were taken at random 
from a stock of pipe fittings, and the 
bursting pressures of the three averaged 
for a basis from which to determine the 
factor of safety. It was also thought ad- 
visable to cast a number of fittings of 
different sizes with one wall of the body 
thinner than in the standard, and to de- 
termine to what extent such a fitting was 
weakened and the factor of safety de- 
creased. This was accomplished in the 
foundry by raising the core slightly, there- 
by adding to the thickness of the metal 
in the drag side by the amount taken 
away from the metal in the cope. 

The result of all the tests made is shown 
in the accompanying table, and the strength 
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of the weaker fittings, just mentioned, is 
shown in smaller type. 

All fittings were tested by applying water 
from a high-pressure steam pump and 
measuring the pressure on a calibrated 
hydrostatic gage, the arrangement being 
shown in Fig. 1. 

One or two incidents which came to 
light during the tests may be of interest. 
It was found, for instance, that a joint 
made up of red lead could not be made 
tight at the high pressures unless it had 
had a chance to get thoroughly dry; but 
that one made with tallow was tight as 
soon as made up. The tallow was melted 
and applied while fluid to the threads 
with a brush. On account of the flat sur- 
face exposed to pressure in a plug or 
bushing, it was found necessary in nearly 
all tests to use sojid plugs and reinforced 
bushings in order to prevent their failure 
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SEVERAL SIZES OF BROKEN TEES AND THE BURSTING PRESSURE OF EACH. 
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yore the bursting of the fitting to be 
tested. 

In Fig. 2 are shown two curves which 
spresent graphically the bursting pres- 
sures attained by the elbows and tees, the 
carve AB representing the elbows and 
CD the tees, the different sizes being 
gbitrarily denoted on the horizontal scale, 
with the pressures represented vertically. 
The line of working pressure recommend- 
ed by the manufacturer is shown below at 
10 pounds and is taken as a basis for cal- 
culating the factor of safety. 

It is seen that the elbows show a greater 
srength for all sizes than the tees, and 
reference to the photographs, Fig. 3, will 
show that failure of the tees occurred in 
a majority of cases by breaking a piece 
from the body of the tee on one side 
where the metal has a nearly flat surface. 
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Automobile Construction —VII. 





BY F. C, MASON. 





There are four ignition systems that 
are very popular and each system has 
its advocates. They are the multiplex 
coil using one coil for each cylinder; the 
single coil and secondary distributor; the 
make-and-break, and the high-tension 
magneto. In Fig. 19, I illustrate the wir- 
ing of a duplex coil using batteries on one 
side and a low-tension magneto on the 
other. The switch on the coil will cut 
in either batteries or magneto or cut out 
both; and for all around use, under all 
conditions, I think this combination one 
of the most satisfactory. If you desire, 


you can replace the magneto with another 
set of batteries. 
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engine, which carries the two commuta- 
tors E and D. E is the primary and D 
the secondary or distributor. E is a piece 
of round fiber having two brass contact 
plates inserted, which are grounded to the 
shaft. 

D is shown in detail in Fig. 22. The 
body is made of fiber and has a com 
plete band of brass on one end to make 
a continuous contact with brush B. The 
strip G is the commutator bar which 
makes and breaks the circuit with the 
contact points, C’ C”. As G and B are 
the connectors to the secondary wires 
from the spark coil they far 
enough apart so that the current will not 
arc across. 

Brushes C’ C” 
each other by 1-16 of an inch, and the 


“" 


must be 


and strips G do not touch 


screws C’, C” are usually platinum point- 
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This flat surface is entirely avoided in the 
design of the elbow and undoubtedly adds 
seatly to their strength. The fact that a 
te has a larger inside diameter, measured 
through the run and the outlet, than the 
‘orresponding size elbow, also partially 
“counts for the higher pressure required 
to burst an elbow. 

The appearance of some of these fittings 
diter fracture and the manner in which 
they burst may be seen in the reproduced 
Photographs in Figs. 3 and 4. The size 
and bursting pressure are given under each 


ao" elbow in Fig. 3 is one of 
i Which did not burst at 3,500 
Pressure, the highest available with 
MParatus. The size and pressure at 
a sah Various fittings failed as marked 
Photograph and the methods of 


rr a exhibited in the illustrations, 
a interesting study. 
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FIG, 20 
IGNITION SYSTEMS 
In using this combination you start ed. You can also use a magneto in con- 
with the batteries and then throw out on nection with this system as an adjust- 
to the magneto. By this method, the ment to the batteries if desired. 
life of the batteries is increased. The make-and-break is one of the older 
Fig. 20 illustrates the secondary dis- systems and is still largely used. In this. 
tribution method. This method is much system you do not use a spark plug 


cheaper and has many admirers. Here 
you use only one spark coil for any num 
ber of cylinders. The timing is done on 
the primary circuit commutator and the 
secondary distribution is accomplished by 
the secondary commutator. This commu- 
tator is a double one illustrated (in sec 
tion) Fig. 21. This is merely a diagram 
to show the principle, and is not drawn to 
scale or worked out just as it should be 

J is the outside shell or case made of 
fiber or hard rubber and carrying brush 
holder A for the primary winding in the 
spark coil, brush holder B for the secon- 
dary winding on the coil, and contact 
points or brushes C’ C” which go to the 
spark plugs. H is the cam-shaft of the 





but have a mechanical circuit breaker in- 
side the cylinder, operated from the cam 
shaft in a 4-cycle engine; and directly, 
from the crankshaft in a 2-cycle engine 
Instead of the high tension vibrator coil, 
a non vibrator coil is used with a single 
winding; for current to supply the cir- 
cuit can use batteries and magneto 
the same as in the other cases. 

The 
plete plant in itself. It 
by gearing at the same speed as the en- 


As I am not fully conversant with 


you 


high tension magneto 18s a com 


must be driven 
gine 
the mechanism, I will not attempt to de 
scribe it graphically. It is 
ed that it the 
matically and I that 


so construct- 


commutates current auto- 


think there are a 
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number made that will start the engine 
without the auxiliary batteries and spark 
coil. The original cost is against their 
more universal use. 

The ignition system is most important 
for if it is not good the engine will not 
run, The great mistake which is com. 
mon to car builders as well as amateurs, 
is to put in something cheap which will 
answer the purpose. By all means buy a 
good coil, plugs, and first-class cable to 
run to the plugs. One of the greatest 
causes of a poor spark is poor batteries. 
The ayerage person will go into the sup- 
ply store and call for a 4 to 6-cell battery. 
He may ask for the best and because 
they are new, he thinks they must be 
O. K. He will then try them out, find 
the engine does not run any better than 
before, and he is then at a loss for the 
reason, When you buy batteries insist up- 
on having them tested with an ammeter; if 
they do not show 20 to 22 amperes on 
short circuit, don’t take them. If you 
buy 4 to 6 cells and some run high and 
others low, the low ones neutralize the 
others at once, and then they are all bad. 
If the coil, batteries and plugs are good 
and the commutator works right you are 
bound to have a good spark. One of the 
prime causes for non-combustion is feed- 
ing too much oil to the cylinders. If you 
feed too much oil, it carbonizes and 
soots the plug; consequently no spark. 
If you feed the proper amount of oil and 
the gasolene mixture is right, there will 
be perfect combustion and the plugs will 
stay clean indefinitely. There is usually 
not enough attention given to these two 
points and they are most important. 





Pickling steel has been reported by a 
number of investigators to have a very 
bad effect on its quality, making it brit- 
tle, and this has been frequently stated of 
electro-plating effects on the metal. It 
has generally been held that this deterior- 
ation was due to the action of hydrogen 
in its nascent state, although some have 
held that the brittleness was due to the 
penetration of the acid into the mass of 
the steel. Prof. Charles F. Burgess of the 
"University of Wisconsin has been inves- 
tigating the phenomenon and his experi- 
ments, described in “Electrochemical and 
Metallurgical Industry,” prove that the 
brittleness of pickled iron and steel is due 
to the action of nascent hydrogen rather 
than acid, and is a very serious matter 
where the metal objects are small._—En- 
gineering Record. 





The point at which electric traction on 
the Pennsylvania Railroad’s New York 
terminal system will commence is to be 
Harrison, N. J., on the eastern outskirts 
of Newark. This location east of the 
Passaic river avoids having to provide 
electrical conductors over a draw-bridge 
It is stated that large yards will be laid 
out at Harrison. 
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The Importance of an Apprentice- 
ship System.* 


BY L, D, BURLINGAME. 


It is gratifying to see the growing in- 
terest in the apprenticeship question 
among our machinery manufacturers—- 
an interest that is bearing fruit in the 
adoption of systems of apprenticeship 
where none have before existed, and in 
modifications of those already existing to 
meet modern requirements. 

This movement is especially gratifying 
to me as I stand here to speak of the 
system in use by the Brown & Sharpe 
Manufacturing Company, as it indorses 
the policy consistently advocated and fol- 
lowed by our company for over half a 
century. 

The late Lucien Sharpe was himself 
an apprentice to Joseph R. Brown in the 
early history of the business which has 
had the benefit not only of his rare qual- 
ifications for building up the business, 
but of those of hundreds of apprentices 
following him, many of whom have ad- 
vanced to responsible positions in the 
works, and have made the name of the 
Brown & Sharpe Manufacturing Company 
what it is today. ; 

Many apprentices leaving us for other 
positions have proved themselves loyal 
missionaries for the of the 
business, in many cases being directly re- 
sponsible for the placing of orders for 
our machinery. 

With our company the apprenticeship 
system is not merely a detail incident to 
the conducting of the business, but one 
of the very corner stones on which its 
prosperity and permanence rest. Mr. 
Sharpe was always strong in his advo- 
cacy of the apprenticeship system, and 
near the end of his life he expressed 
himself as follows regarding it: 

“From the ranks of our apprentices 
have selected from time to time 
those who have taken the most impor- 
tant parts in the management of our shop. 
In fact, we do not know how we could 
get along without the help of our boys. 
They have learned our method of doing 
work, and are especially interested in the 
welfare of the business as well. While 
technical and manual training 
schools are of great importance, it seems 
to us that nothing can take the place of a 
boy’s being indentured to some first-class 
concern that will take an interest in him 
and see that he faithfully fulfils a well- 
defined term of agreement to which he 
shall pledge himself. There is no system 
in vogue and none that has been suggested 
that would take the place, in our works 
at least, of the apprenticeship system.” 

This was in reply to an inquiry made 
by the editor of the AMERICAN MaAcuHIN- 
Ist in 1896, when an investigation was 


extension 


been 


schools 


*An address before the Worcester Metal 
Trades Association. 
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made as to the status of apprenticeship jn 
this country. A similar investigation was 
made later by E. H. Parks, and the ge. 
sults published in Cassier’s Magazine jn 
1902. These investigations included reports 
from several hundred machine-tool, ep. 
gine and electrical-machinery builders jp 
this country, and showed a majority taking 
apprentices, about 50 per cent. of whom 
were regularly indentured by a written 
agreement. In connection with the jp- 
vestigations, leading manufacturers ex. 
pressed themselves as strongly in favor of 
and dependent on such a systcm. 

In 1903 and 1904 The Engineering 
Magazine published a series of articles 
aiming to increase the interest in the 
training of apprentices by showing the 
practical working of the apprenticeship 
system in a number of our leading shops 
It was my privilege at that time to con- 
tribute the article on our B. & S. ‘system, 
going more into detail than will be pos- 
sible in a paper of this character, although 
I will quote somewhat from it, as well as 
from the paper presented here in Worces- 
ter before the National Machine Tool 
Builders’ Association by W. A. Viall, 
on the same subject. 

Quoting from Mr. Viall’s paper is the 
best I can do to lighten your disappoint- 
ment in not having him personally before 
you tonight to present this subject. 

“If our beloved President,” says Mr. 
Viall, “is impressed the fact that 
certain classes of our people are guilty of 
tace suicide, what would be his opinion 
regarding the machine-tool builders? It 
seems as though but little, comparatively 
speaking, has been done toward prepat- 
ing and fitting for our shops men to take 
the place of those who are passing from 
us. All 
doubtedly constantly beset with requests 
to recommend men for some of the 
smaller shops, and men are wanted for al 
positions, including foremes 
and operators of special machines. 

“I appreciate the fact that the ta 
dency of today is very largely to speci 
as well as among 


with 


larger manufacturers are wt 
managers, 


ize among machinists, ' 
professional men, and there may be a fee 
ing among some that there is not the de- 
mand for the all-round man that ther 
has been. But I believe there is today # 
demand and an absolute necessity di 
large number of these thoroughly tram 
we cam select 0 


men—men from whom ‘ 


foremen and heads of 

Mr. Viall continues: 

“As to age, we find the limit 16 to #8 
to be a period that admits of the bor 
finishing their course before they have 1d 
come too far advanced in age and et? 
, instruction # 
1ust be physic! 
ng, for it 1s 
ing men who # 
died, as the &® 


quently less amenable 
That they 
sound goes without say: 
poseless to train- up 5 
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vation to education. I well know that it 
is not necessary for a good machinist to 
je able to know when Washington 
crossed the Delaware or when the Lou- 
isigna purchase was consummated ; but if 
we are to bring up a class of young men 
who aré to be true representatives and 
men from whom we can draw our fore- 
men and managers, they must have some 
idea of learning and a love for study. 
We have required the equivalent of our 
gammar school course. It is not so 
much what a boy knows that we are look- 
ing to as it is to what he has been trained, 
which makes him a much more apt pupil 
in the shop. 

‘Very often we are approached by 
young men who think they want to learn 
a trade, and their parents wish to have 
them, who would be utterly unfit for such 
work and really have no idea what it 
means. To indent such a person would 
be unjust to all parties, and we, there- 
fore, have provided a term of trial, con- 
sisting of 480 hours. If, during this time, 
we consider that we want the young man 
and he wishes to stay with us, the papers 
are then signed and these 480 hours are 
reckoned in with the first year’s time. 
The apprentice must complete 295 days of 
actual work in a given year before he can 
start upon the year following, and his pay 
is regulated strictly according to this re- 
cord. The company reserves the right to 
make such adjustment in the apprentice’s 
time as it may see fit by reason of a 
difference in running time, as, for ex- 
ample, short time or unforeseen breaks. 

“As to the prices paid, 6, 8, 10 and 
i4cents per hour for the respective years, 
| would say that, in addition to this from 
ime to time, the apprentices are allowed 
to have piece work to help them to,make 
whatever they can over and above their 
regular pay. 

‘The work is divided practically as 
follows : 
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lathe work ... : co = 
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Drilling 6 
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It is necessary to consider the work 


that ig done, as in 


any educational sys- 
tem, 


- It is not possible to turn out men 
0 4 . i 

) are finished products in any one line, 
it it does 


, give the apprentices an idea 


ao run of work, so that they 
data ce take hold and specialize later 
: Nditions require it. 

¢ clement that I believe is 


quite 
tSsential ; 
ca 8 that some one person should 
Charge of the apprentices. Under 


ol 
" ‘ system every boy was taught to 
a of work as the one for whom 
Working saw fit to teach him. 
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As to the grinding of tools, the drilling 
of centers and like work, there would 
be as many different ways of doing it as 
there were men who had the apprentices 


in charge. And apprentices are often 
neglected because the foreman or some 
other person is too busy to attend to them. 
Given an instructor of apprentices, how- 
ever, it is his duty to see that all are in- 
structed in the same manner to do a given 
piece of work; that time is taken for it, 
and that it is done properly. Then the 
general line of work is carried out under 
the supervision of the various foremen. 
The instructor of apprentices is also able 
to look out for those who are away from 
home.. When they are sick or when they 
need attention outside of working hours, 
he is at liberty to follow them up and 
act for the company on behalf of the par- 
ents or guardians of the boys. When the 
number of apprentices is small, it is not 
feasible to have one man devote his time 
to this work; but I believe that a man 
could be selected a part of whose duties 
would be the care of the apprentices.” 
The boys are attend 
evening school, especially to study draft- 
ing and mathematics; more than a third 
of them are now pursuing such studies in 


encouraged to 


a systematic manner. 

There is a free library for the use of 
the shop, containing, books of 
general literature, many valuable works 
on mechanical subjects. 

“A Hand-book for Apprenticed Ma- 
chinists,” written by Oscar J. Beale and 
published by the company, is put in the 
hands of each 
valuable information of a practical nature 
that can be better learned from a book 
than from other forms of instruction. 

When a boy begins work he is loaned 
a set of tools. 
end of the term of trial, these tools are 
sold to him and his name stamped on 
each. 

In the drafting room there is a form 
of apprenticeship adapted to the special 
needs of that department. Here the time 
of service is two and one-half years, six 


besides 


apprentice. It contains 


If he is accepted at the 


months of which is spent in the machine 
shop. The apprentice the 
drafting room, and, after working there 
for five months, is transferred to the shop, 


first enters 


where he is instructed in the work of the 
different departments. 
to turn out machinists in this short time. 
The intention is to familiarize these men 
somewhat with shop methods, with the 
use of tools and with the operation of ma- 
chines, so that they may have a better 
appreciation of the work they will be 
called upon to do when they return to 
the drafting department. 

Boys, before being accepted as appren- 
tices in the 
have had sufficient technical or other pre- 


liminary training to have already mas 


It is not expected 


drafting department, must 


tered the rudiments of drafting. 
When the boy has already served a 
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full apprenticeship in the machine shop 
before entering the drafting room, the 
time is shortened and he is not required 
to serve further in the shop. 

The usual age for entering the draft- 
ing department is from 19 to 22 years, 
and the pay from 10 cents per hour at 
the start to 17 cents during the latter part 
of the time. The sum of $50 is paid at 
the close of the apprenticeship, if merited, 
as a reward for faithful service. 

Another recent development of the sys- 
tem to meet new conditions is the taking 
of apprentices into the core-making de- 
partment of our foundry. It was found 
that experienced workmen for this depart- 
ment not insure a 
supply, it was decided to take apprentices 
to learn the trade in a 
thorough maner. The ordinary form of 
apprenticeship did not seem adapted to 


were available. To 


core maker’s 


such work. 

It was thought desirable to have ap 
prentices start at a more advanced age, 
from 18 to 22 years, so the time of serv 
ice was made three years only. 

As this trade 
an opportunity 
not holding out as great inducements to 
enter it, the wages higher 
than for the regular apprenticeship as ma 


does not give as great 


for future advancement, 


were made 


chinist, commencing at 12 cents per hour 
and reaching 18 cents 

The payment of $40 required at 
commencement the 
learning the trade can be paid in weekly 
instalments of $1 each, if desired. A 
bonus of $140 is the end for 
faithful service. 


the 


for privilege of 


paid at 


The apprentices in the pattern shop are 


given an experience of several months 


in the foundry and core room during the 
second year of their service 
The technical and trade schools are of 


ten held up as substitutes for a service 


of apprenticeship. This school question 1s 
so intimately associated with that of ap 
prenticeship that any consideration of the 
latter subject is not complete without 
touching upon it. 


While there is much that is hopeful in 


the modern development of our school 
systems and in the proposed plans for 
their further extension along practical 
lines, it does not seem that such plans 
can give the equivalent in training of a 


service of apprenticeship such as has just 
where 


been described, especially in cases 
the apprentice adds to his experience in the 
| 


ry 


shop the school knowledge he get 
evening study. The boy coming from 


the school shop, no matter how good his 


training, must start as an unknown quan 


tity with his new employer and win his 


way from the beginning 


The boy already four years in the service 


of an employer as apprentice may have 
won his confidence and esteem; he may 
have developed such ability and shown 


such a spirit of loyalty as to have put him- 


self in the line of promotion even before 
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he completes his apprenticeship. There is 
no better way to maintain the vitality and 
keep up the standard of a shop than by 
training young men in the shop itself, 
preparing them to assume the responsibil- 
ities later on. 

The AMERICAN MACHINIST has said 
editorially that it is its belief that “the 
trade of a machinist and the other trades 
concerned in the building of machinery 
can not be properly taught except by a 
good and thorough system of apprentice- 
ship; that if there is to continue to be a 
supply of good and competent workmen, 
they must be trained in a systematic man- 
ner after careful selection.” 

Among the plans that have been sug- 
gested as a substitute for a service of 
apprenticeship, one of the latest proposed 
is the compromise of a “half school and 
half shop,” advocated for some years by 
Milton P. Higgins, of Worcester, Mass. 
This has been taken up by Herman 
Schneider, in an address before the Cin- 
cinnati Society of Mechanical Engineers. 
The editor of the AMERICAN MACHINIST 
devoted a leading editorial to a discus- 
sion of the plan, speaking enthusiastically 
of it and predicting its success. Such a 
plan would, however, give a boy only half 
the years of experience in shop work 
that he would have if continuously work- 
ing in the shop. The fifth year of ap- 
prenticeship in the plan proposed might be 
taken at the beginning in additional 
school work and then, during the four 
years’ apprenticeship in the shop, evening 
study could be continued at a good school 
within reach. This would give a more 
thorough training in shop work and suf- 
ficient advancement in school work to 
make a foundation to build on, if the boy 
had it in him to advance. This is cer- 
tainly the simpler solution from the man- 
ufacturer’s standpoint. We find that even 
four years devoted entirely to shop work 
is none too much, and can only give a 
general experience in the machinist’s 
trade. 

I would not put any obstacle in the path 
of the schools, but any development in 
that direction should not close our eyes to 
the needs of training young men in our 
own works by a system of apprenticeship 
binding them by a definite written agree- 
ment as to time of service and wages, 
with a money forfeiture in case of fail- 
ure on the part of the apprentice to fulfil 
his agreement, and with a reward at the 
end for faithful service. 

And I would specially emphasize the 
importance of its being someone’s duty 
to keep in touch with the boys through- 
out their service of apprenticeship, taking 
a personal interest in them and seeing 
that they make the most of themselves, 

both in their own interests and in the 
interests of their employers. 





Despair never yet got a man an increase 
in wages, nor lightened the burden of his 
work.—The Wood-Worker. 
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Letters to the Editor. 





Some Experience in Drawing Tin 
Cans. 





At one time I took a position with a 
firm engaged in exploiting a process for 
the manufacture of seamless tin cans. 

Two young men with plenty of money 
and a taste for experimenting, aided by a 
lawyer without mechanical knowledge, 
were induced to invest in an Italian patent 
for a process of making deep drawn metal 
ware. What they paid for this patent I 
do not know, and I hope not much, but 
I do know that at least the lawyer had 
a pleasant trip to Italy to look up the 
matter. 

A U. S. Patent was afterwards applied 
for, and resulted in one claim which was 
a wonder. It was a patent, and reflected 
great credit on the lawyer for getting 
anything, for judging from the multitude 
of references cited against it, people in 
the United States had been thinking before 
the Italian was born. 

The first move after the lawyer had 
made a satisfactory report concerning the 
condition of business in Italy, was in the 
nature of experimental work at the fac- 
tory of a well known press manufactur- 
ing company, whose mechanical engineer 
was. engaged as consulting engineer. The 
object aimed at was the production of a 
can, of the tomato can variety, in two 
parts, the body proper and the cap; the 
body, instead of having the bottom and 
sides soldered together, as is the usual 
practice, to be drawn up out of one piece 
of sheet metal, in two or three operations. 

At that time, and to-day, the limit of 
drawing up anything of this kind com- 
mercially, was reached in a height of about 
two-thirds of the diameter. The tomato 
can is of about one and one-third diam- 
eters. 

The line of samples brought from Italy 
showed proportions equal to this, and the 
lawyer saw some made while he was there. 
He did not, however, know how many 
were made in getting one good one—that 
was developed at a later trip made by my- 
self. 

Experimenting to obtain this result, was 
carried on for about two months, at the 
aforesaid factory, under the direction of 
the engineer, and aided (?) by an expert 
(?) sent over from Italy. As this expert 
could speak no English, and was not fa- 
miliar with our tools, there was some ques- 
tion as to his value as a business proposi- 
tion, to the company. At any rate, at the 
end of two months, the results obtained 
were not astonishing. We had a few sam- 
ples and at one time were able to run a 
press continuously for several minutes 
without a break. It was then decided to 
forego the services of the expert, and he 
was sent back home, and I went with him 
to see how they were progressing over 
there. 
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Like the lawyer I had a pleasay 
trip to Italy, but unfortunately the fae. 
tory, which was located at Bologna, ‘was 
no longer making deep drawn tinware 
but turning out tin cans in the same ol 
way. Every courtesy was however shows 
me and two measly little presses on whic 
the samples were made were again started 
up, and we obtained some more samples 
using both American and Italian sheet 
metal. But the fault was evidently no 
the sheet metal, as the Italian broke as fr. 
quently as ours. 

This factory in which were employed x 
that time possibly 30 or 35 men a 
women, had a manager, mechanical 
gineer, assistant engineer, one or ty 
draftsmen, and I do not know how may 
other officials whom I did not see, The 
were all of the theoretical type howeve, 
and I do not think one ever did or cou 
run any machine tool. I lost caste consid. 
erably by soiling my hands in attempting 
to get a more intimate knowledge of som 
of their tools. 

The net result of this trip was also; 
minus quantity, except as to knowledge 
of what not to do. 

During my absence the experimenting 
had been going merrily on and it had bea 
decided to start a factory. I have oftes 
wondered about this decision, as ther 
were certainly no results on which to bes 
































































any very elaborate expectations thou be 
there were prospects, and there was a nut de 
order for presses to be placed if the yom ™ 
ject was to be carried on. I believe hae “ 
consulting engineer’s position at that time fo 
must have been a rather trying one. How 
ever, aside from joking, there were twa *° 
young men with plenty of money, mony af 
which would have gone into steam yas" 
if not into machine tools, and moreovt “ 
if the project should be successful # r 
would give employment to a large numb ps 
and if not, the experimenting would dg °™ 
to our knowledge of metal working, a 

I haven’t the slightest doubt but that the 
young men knew that their chances ® A] 
success were not of the best. 

Anyway, a factory was engaged a 
equipped in a small way with a vey? I 
to-date plant; seven powerful pres appr 
with individual electric drives, other sm be ; 
er presses, sheet metal working mie wou 
and a complete little die-making thre 
being installed, and in fact nothing peric 
omitted which could add to the succes*H the 
the undertaking, the establishment I ect 
including a directors’ room with expeo"ie to gj 
furniture, double curtains and show ery 
baths. tad frst 

The method adopted for definite EE the s 
was to draw up the bodies of the cass Year 
three operations and presses were ® of th 
cially designed for each operatio® pe 
connected by link belting and chilis 3 lly 
that as a_ partially formed mes hee 
punched out from the first operation hes 






it was carried to the second am io 
to the third. At the first operation 
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of about 11 inches diameter was cut out 
aad drawn up to perhaps two-thirds of its 
diameter. ‘Ihe second operation made its 
eight a little greater than its diameter, 
and third made it nearly one and one- 
half diameters, which allowed for trim- 
ming off the rough edge. 

For nearly a year I had charge of the 
factory, aided by a head die maker who 
was an expert and we worked as hard 
4s men could to bring results. And once, 
me morning when we had run for two 
hours without a break, we began to think 
we were approaching success, but in a 
few minutes nearly every body in the third 
yperation press was breaking, and it was 
wnt for the cause as usual. The first op- 
eration usually went through without a 
break, the second would have a small per- 
centage, but at the third we came to grief. 
We had other troubles too: for instance 
we found that the third operation so dis- 
turbed the coating of tin the covers would 
not readily solder on with air tight seams; 
and that the metal was often so distorted 
as to make little pin holes in it which made 
leaks, and the final decision was that the 
second operation made the metal too brit- 
tle to stand the third. Of course it might 
possibly have been annealed and retinned, 
but that would have added too much to 
the cost, though I believe experiments 
along this line were afterwards tried. But 
at about this stage of the proceedings life 
became too strenuous for me, and it was 
decided that army tactics would be of 
more value in pushing things along, so a 
captain in the U. S. Army was engaged 
for that purpose. 

During the time I was in charge of the 
work, I had applications for positions at 
different times, from the whole Italian 
foree, even including the inventor him- 
“lf, although I believe the latter did 
state that he could only be induced to 
ake @ position where he would have 
charge of at least 1,000 men. 

H. F. Noyes. 


A Proposed Apprenticeship System— 
Tools for Apprentices. 


| would like to suggest my idea of an 


| “Prentice system, which I think would 


Ma great benefit to all concerned. I 
would put a boy to work on probation for 
three months, paying him during this 
Mniod, say four dollars per week. At 
the end of three months, if he has shown 
me ability, he would be allowed 
‘gn apprentice papers, and start in to 
ea. years’ apprenticeship. The 
be t, he would receive five dollars, 
Second year six dollars, and the last 
ag dollars per week, At the end 
wie stag years, he would receive a bo- 
lly ieee (or a dollar a week ) for faith- 
would be ing his agreement. This money 
hich th Ziven to encourage the boys to 
te € full apprenticeship and any 
mg of the agreement would forfeit 
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the bonus. Perhaps a better idea would 
be to fit the apprentice out, on beginning 
his first year, with a tool-chest and the ne- 
cessary tools required during the first year. 
The second year more expensive tools 
would be added and the third year his kit 
would be completed; the title to the tools 
being in the company’s name until his ap- 
prenticeship is completed, when they be- 
the boys property. Fifty dollars 
equip a pretty good 
style, leaving a balance of one hundred 
in cash -for the apprentice at the end of 
the third year. In this way the company 
would get the full benefit of the use 
of the tools, while the taught 
to use and care for tools even- 
tually be his own. A 
spection, whereby the 

inspected once or twice a year by the 


come 


would chest in 


boy is 
which 
system of in- 
tools would be 
foreman, to see how the apprntice was 
caring for them, 
To encourage the boys to care for their 
tools, an extra tool as a reward for the 


would be beneficial. 


best appearing kit would do the trick. 
‘TEXAS. 





Invisible Patches With Butt-Welded 
Joints on Tracing Cloth. 


That sounds a good deal like mending 
a hole in a cobweb with a piece of moon 
shine, doesn’t it? and a couple of weeks 
ago I would about as soon have under- 
taken one job as the other. It is queer 
how long it often takes to puzzle out the 
solution of some little problem, one which 
seems well nigh impossible at the start but 
in the end proves so simple and easy that 
we wonder how we could have been so 
dense as not to see it sooner. 

Ever since writing that article in which 
I remarked it was a pity no one had in- 
vented a drawing and tracing paper with 
removable sections, so that blanks could 
be inserted where alterations were needed, 
I have had the idea in mind. Talk about 
“long felt wants,” was there ever one more 
long drawn out and painfully felt than 
this? Think of being obliged to copy a 
large and intricate drawing or tracing just 
because some little section that was too 
large to be erased must be altered; and all 
because no one has invented a paper that 
could be taken apart and put together, or 
patched. But | find the fault was not in 
the paper after all, one sort can be patched 
about as easily as another and even the 
gauzy tracing cloth has yielded to my ef- 
forts. I do not know but I may yet try 
the torn cobweb some bright moonlight 
night. 

I got the first faint suggestion of the 
scheme from an Vachinery 
This told how tracings on 
could be altered by cutting out the de- 
fective portion, cutting a patch a little 
larger than the opening and pasting it on 
the backside of the drawing, then filling 
in the corrected portions of the drawing. I 


article in 
bond paper 
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tried this plan but did not like the results. 
There was a pale—almost white—streak 
surrounding the patch on the blueprint and 
if a figure came over this it was almost 
or quite illegible. Then the “lap 
welded” joint at the edge of the patch did 
not work very well under the pen in ink- 
ing. 

After that I tried cutting out a patch 
that just filled the opening in the trac- 
ing and fastening it in place with Dennin- 
son’s transparent gummed tissue applied to 
the back. This was a big gain over the 
tapped joint and would answer very well 


too, 


where the appearance of the blue print 
was not of so much consequence provided 
it were perfectly legible, but I wanted a 
patch that should be invisible on the blue 
print and I was determined to get as near 
this ideal as possible before giving up. 

Next I tried holding the patch in place 
by gumming a sheet of tracing clath over 
the entire back of the drawing. This ac 
complished a portion of what [ was striv 
ing for; the patch no longer showed on 
the print for all parts of the drawing were 
of equal thickness and opacity, but it was 
too expensive for common use and the 
tracing cloth would wrinkle and pucker 
wherever the mucilage touched it. Clearly 
this way was not what I was in search of, 
though it did away with the whitish border 
surrounding the patches. 

Here the matter rested for a few days; I 
could think of no prevent the 
buckling of the tracing cloth nor to get 


way to 


around the increase in thickness and opa 
city of any sort of a lapped joint, but 
chance came to my aid. | was doctoring 
a sore finger with flexible collodion, or 
liquid courtplaster, and thinking how much 
nicer it was for the purpose than any ma 
terial in sheets could be, when it slowly 
dawned upon me that in that little bottle 
was the very substance I needed for mak- 
ing 
tracings. It 
perfectly transparent, flexible, and fairly 


invisible patches on drawings and 


was easily applied, cheap, 
tough and strong 

I made several trials of it at once, first 
on bond paper and finally on tracing cloth 
The enclosed samples and the blueprints 
attached, which made from them, 
show how completely successful I was 
As these prints are all made from blank 


tracing cloth and paper anything like a 


were 


patch would be much more noticeable than 
on a surface broken up with lines running 
the of the 
bond paper it takes sharp eyes to locate 
the the 
been and 


in all directions, but in case 
which has 
With the 
tracing cloth there is a fine opaque line at 
the the 
crushing of the threads under the knife 


outlines of portion 


cut out replace i 


joining, caused, I imagine, by 


edge, and this is not quite invisible in the 
blueprint, though so nearly so that one 
would not notice it unless he were look 
ing for it. The two prints from a work 
ing drawing show that in the case of the 
tissue the degree of 


gummed printing 
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the 


materially affects the visibility of 
patching. 

I believe that absolutely invisible patches 
can be made on bond paper with collodion, 
(as far as the blueprints are concerned) 
it depending only on the skill ‘with which 
the patch is fitted to the opening, which 
it must fill completely without lapping the 
edge. Here is a helpful hint I got from 
a skilled woodworker for getting the 
patch to exactly fit: Place the patching 
paper under the drawing and then cut 
through both at the same time with a 
sharp knife point. If firmly held in place 
both outlines must be alike in size and 
shape. E, R. PLaistep. 

[The samples certainly show results 
that are all that could be desired.—Ed.] 





Odd Types of Stationary Engines. 


Mr. Osborne’s article and drawing at 
page 9, pertaining to an old “Buckeye” 
engine, recall two built in the early fifties 
by the same firm, but of a slightly dif- 
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various places in the surrounding country, 
scrapped about 1868; and soon after, 
the one in the other mill was replaced 
by an engine from the Buckeye com- 
pany, of an almost similar type to that 
described by your “Oil Country” corres- 
pondent. 

Another type of engine installed exten- 
sively during the fifties and early sixties 
in mills, salt works, and machine shops, 
within a wide radius of Pittsburg was 
the “Faber,” built by William Faber & 
Co., in a shop which stood at the foot of 
the high hill near the present Pittsburg 
Union Station of the Pennsylvania Rail- 
road. 

As will be seen by reference to the ac- 
companying drawing, the proportions of 
the Faber engine seem odd. The cylin- 
ders were from 8 to 10 inches in diame- 
ter, with a stroke of from 66 to 72 inches. 
The steam ports and valve seat were 
cast in a separate piece and this was bolt- 
ed to flanges at each end of the cylinder. 
The piston was packed with hemp. The 
fly-wheel was of large diameter, and 
—one piece surprised some cattle gra- 
zing peacefully in a field almost half a 
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machinery, especially in flour mills, cai. 
ed for engines of a different type, and as 
rapidly as “old reliables” required exten. 









sive repairs they were replaced by ep. 
gines of more modern construction, yp. 
til at this time the larger number hay 
passed into the scrap heap,—that greg 
cemetery of worn out engines 
Yeadon, Penn. C. H. C \rurieps 











A Book Review Criticized. 











I was somewhat amused at the notice of 
my book, Modern Machine Shop Cop. 
struction, Equipment and Management, g 
page 196, and wish to present my compli- 
ments to the reviewer and to say that | 
was not before aware of my ability for 
making a title page so attractive as to re. 
quire eleven lines of a notice to describe 
it, while the other 342 pages of the book 
could be covered by the succeeding twenty 
lines. However, one never knows what 
he can do until he tries. 

The reviewer further on says he “has 
little faith in the value of general plans of 
an ideal works designed to suit assumed 
conditions and an assumed plot of ground, 
nor in floor plans showing an assumed 
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“Faber’’ Engine, 1850-1860 : 
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AN OLD ENGINE. Sin 

ferent design from the one described by mile from the mill. This engine was equipment of tools which fit their places pe 
him. like the connecting-rod, was partly of like the squares of a checker board. It \y “ 
These were in flour mills at Irwin and wood and partly of iron. .Instead of a_ is too easy to make them thus fit,” ete a 
Larimer, towns of western Pennsylvania continuous iron frame, two hugh timbers He will doubtless agree that in a wort ial 
one mile apart and 21 and 22 miles, respec- were used and the various parts of the like this conditions must be assumes $i 
tively, east of Pittsburg, Penn. They were engine were bolted to these. Two verti- while in practice they already exist. I have at 
fitted with a steam-chest and valve on each cal pumps, one to supply cold water to a designed several plants all the way throug! pers , 
end of the cylinder. These steam-chests tank, and the other to take this water from the ground to the equipment ® HM the j, 
were united by a tee through the straight- after it has passed from the tank to the claim to know something of practical propor 
way of which the valve stem passed, and heater, and force it into the boiler, were ditions: yet in the arrangement of the ts lay 
the side-outlet connected with the boiler driven by a walking beam, connected to tools shown on page 130 of the book! r red 
in the usual manner. the crosshead. found that they did not “fit their place In ¢ 
The engine in the mill at Irwin once One at least, to my knowledge, was like the squares of a checker board,” tapers , 
figured in a runaway which fortunately built with two cylinders and operated a_ that it required over a week of hard wor t hype 
injured no one. An accident to the gov- sawmill, but was later rebuilt by the and hard study to make them “fit” as thes US of 
ernor, and an engineman attending to Fabers on their standard single-cylinder are shown. at 
other duties in a remote part of the mill plan. The speed at which these engines It is always easier to criticize than» MF foo 
formed an unfortunate combination, and ran was slow, probably not exceeding 75 get into the harness ind do the wor eX, a 
the speed increased to such an extent revolutions per minute, but their per- There are many men who think that th along 
that the fly-wheel proved alarmingly true formance seemed satisfactory to their can run a paper much better than the a ~ te 
to its name and went out in several users. tor, and perhaps it is the same wal 2 
Paralle| 


pieces through the roof and alighted in 


However, the requirements of modern 
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[| can inform the reviewer that there 
igve already been two plants planned 
om the chapters in this book when they 
were published in Machinery, and several 
plants have been re-arranged and added to 
fom information gained from the same 


urce. Oscar E, PErrico. 





A Taper Gage. 





After a thorough investigation of H. K. 
Yarring’s criticism of my taper gage at 
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A TAPER GAGE. 


page 853, Vol. 28, Part 2, and of the edi 
tors remarks, in a foot-note to my reply 
to that criticism, at page 95, Vol. 29, | 
have found that the editor and Mr. Har- 
ring are wrong in their statements in re- 
gard to the matter. Mr. Harring says: 
Any section of a cone in a plane parallel 
to and at a distance from the axis is, in 
outline, a parabola, consequently, it is 
mpossible to rest a cone on two parallel 
edges any appreciable distance apart.” 
The editor, in the foot-note, says: “The 
athematical fact cited by Mr. Harring 
lakes it impossible that a taper shank can 
ina V and fit all the way along.” 
‘sa matter of fact, a section of a cone 
na plane parallel to and at a distance 
‘om the axis is in outline a hyperbola. 
imy description of the gage I said it is 
ale “of a size to suit the requirements.” 
since the publication of my critics’ opin- 
"sl have made tests in the presence of 
‘number of readers of the AMERICAN 
Macuinist on a taper gage of my own, 
“hich | made shortly after the one I re- 
‘ted to in my reply, The opening of the 
‘on this gage forms parallel edges °/1 
nch apart, its gaging. capacity being ta- 
ms Irom Y% inch to 1% inch diameter at 
4 large ends, A taper shank in proper 
a eertion has a length equal to four times 
’ “atgest diameter, exclusive of the tang 
reduced end. 
ft the repeated tests of the gage with 
ba of the sizes mentioned, I found that 
"yperbola developed */s: inch from the 
by pe an elongated cone, 1%4 inch diam- 
a ed base, with a taper of % inch 
rt TOO, is 2844 inches long from base to 
aa and has Practically straight outlines 
r ae inches from its base. Further, 
We Raine held three strips of 
sarale — wide, Placed across the 
°s of the V. 


one at each end, 
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and one in the center, when brought in 
place under the blade, as shown in Fig. 1. 
AA are the parallel edges of the V on the 
gage, B is the taper piece, C the blade of 
the gage and DDD the paper strips, which 
showed that the tapers rested on the par- 
allel edges close enough for all practical 
purposes. I also placed a strip of paper 
under one end of the taper at a time, and 
the gage clearly showed the difference. 

Fig. 2 demonstrates that is is possible 
that a taper shank can lie in a V and fit 
all the way along. Let.A be a surface 
plate and B a parallel block. A true ta- 
per, C, will rest all the way along on the 
plate, because its sides or elements are 
straight; therefore, if a taper comes in 
contact along its entire length with the 
plate at D, there is no reason why it 
should not have the same contact with ‘the 
parallel block at E, because the conditions 
at E are equal to those at D. 

H. E. R. MAnsranp. 


Large Work on Small Tools. 


There have been from time to time ar- 
ticles on doing large work on small tools. 
All of us who have either run, or been 
“dragged up” in small shops have had ex- 
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THE WORK. 


AND 


THE CHUCK 


periences of this kind. In all the articles 
I have read no mention has been made of 
chucks for holding the work. 


apprenticeship it 


wooden 
During my 
good fortune to have the entre into the 
amateur me 


was my 


workshop of an 
I may mention that there exists 


private 
chanic. 
in England an amateur class which we 
do not have in the United States. Over 
there many men of means with mechanical 
tastes equip workshops, hire the best men 
that money can procure and go through 
instruction at the hands of 
The man into whose shop | 


a course of 
these men. 
used to go in the evenings and holidays 
was one of the best all round mechanics 
met. In his 
materials 
shops—ivory, 
rubber, etc., ete. 
wooden 


I have ever shop I got a 


knowledge of not common 


in machine meerschaum 
amber, hard I also 
learned the chucks 

While employed some years ago in the 
repair shop of the Gloucester Mfg. Co 


use of 
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the foreman gave me two large gray iron 
covers to turn. The company used 
large quantities of water while bleaching 
and dyeing piece goods preparatory te 
printing. The water was pumped from 
the Delaware river by two large pumps. 
These were in a building out on a wharf 
near the river. The pumps were of an- 
cient design and there was a great deal 
of polished work about them. Owing to 
the dampness of the location the covers 
had to be polished every day to keep them 
The mechanic ob- 
jected to painting the bright covers but 


respectable. master 
decided to coat them with white lead and 
tallow and make a pair of gray iron cov- 
ers to slip over them. On state occasions 
these covers could be easily slipped off, 
the lead 
the pump covers 


and 
their 


tallow removed 


displayed in all 


white and 


The covers were about 
The largest 


pristine brilliance. 
60 inches outside diameter. 
lathe was about 66 inches swing, but the 
largest face plate was only 54 inches di- 
ameter. I made four angles A of one 
inch by 6 inch flat iron and fastened with 
screws four maple blocks B to these an 
gles, which were secured to the face plate 
E by the tap bolts F. I then bored the 
blocks 


[ will never forget the consternation of 


and forced a cover into them. 

the foreman when he came into the shop 
and found me taking a good-sized cut on 
the part marked D 


to slide easily over the pump cover pro- 


which | was boring 


per. The dovetail C was turned out and 
a piece of rubber, square in section, was 


‘I he 


smaller than 


forced into it. second cover was a 


little the first 
center punch mark in the center of the 


so I put a 


inside of it, and put a bar between it and 
the tail centers to prevent it jarring out. 
Any one who has not used wooden chucks 
will be surprised at their pulling power. 


For holding odd shapes or flimsy work 
that a jaw chuck would distort they are 
invaluable. DIXIE 


Gas Engine Troubles. 


In reference to the article headed as 


page 124 it 


| 


| 


| Y Nut 


Finished li 


Mica Washers 


above at would probably be 


i Washer 


Cust Iron Vlug 


Nwewdaens 














better to make the igniter as shown in the 
attached sketch. The vith the 
plan shown by Mr. Graves would be lack 


trouble 
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of surface. In any sort of imsulating ft 1s 
the creeping distance across the surface 
that counts rather than the thickness: The 
voltage in an igniter is very high and 
must be to produce a proper spark. As 
deposits of dirt collect on all surfaces, the 
surface distance must be relatively large. 
With relatively clean surfaces the construc- 
tion shown will easily stand 10,000 volts. 
The principal difference between this co: 

struction and that shown by Mr. Graves 
is in the surface. The strains would occur 
between washer b and plug a all around 


and as this would be over % inch no 
trouble would occur. The insulation on 


the bolt should be of paper and mica in 
alternate layers. If the bolt gets very hot 
paper will carbonize which will not, how- 
ever, effect insulation. The sleeve should 
extend up through the mica washers and 
to take care of defective insulation at a 
point in which Mr, Graves’ design is de- 
fective as the creeping distance along the 
surface will again be % inch. 


F. W. Harris. 





A Spring-Testing Machine. 


We had a number of instruments on the 
market with a spring A shown in the 
sketch. A good many returned the part 
with the spring in it; some were too weak 
and would not stand the pressure after 
the instrument had been in use for some 
time, some were too hard and would break 
off. To overcome these troubles a gage 
was suggested. We at first thought it 
rather expensive to build, but since it 
has been built and used we have never 
regretted the outlay. It would not pay to 
make it if there were only a few hundred 
to be gaged, but it was designed for a 
certain class of work of which there were 
several hundred used daily. It was to 
gage the same spring several times at in- 
tervals of a week or ten days, with a full 


pressure, then with single and double 
weight to the limit lines. 

The assembled drawing of the gage 
will be seen in the sketch, parts 
of which are as follows: B is a 
gray-iron frame with two ribs. on 


the back for support, and two holes on 
the bottom of the casting countersunk for 
wood screws, so that the frame can be 
screwed down to the edge of a bench 
The front of the 
to have a good 


when in operation. 
frame is planed at F 
straight surface for the rollers and side 
strips when screwed in position. In the 
two lugs are four rollers CCCC placed 
screw in the center. 
These rollers are made _ of tool steel 
hardened and drawn to a straw color. 
‘They have a 45-degree groove in the mid- 
dle and are a running fit in the screw. 
Between these slides a bar D, 
made of machine case-hardened. 
On each side it is shaped to fit the groove 
in the roller. On the bottom end of the 
bar. the width and length is under the size 
of the spring 4. On the right side is cut a 


with a_ shoulder 


rollers 
steel 


AMERICAN MACHINIST 

groove to engage the latch E. In the 
middle a hole is drilled and a pin F driven 
in. This registers the pressure of the 


springs. 
On top of the bar a weight G 
is fastened with a set-screw. This is 


planed down until it registers the correct 
lightest pressure. In the middle of the 
bar hangs another weight H. This in con- 
junction with G registers the 
pressure required, as the spring must 
travel a distance of 1 3-16-inches and still 
not be too stiff. The weight 77 lies freely 
on the lower lug when the first weight is 
in use. In the center of H is a bushing 
I, screwed in with a T-groove cut on the 
outer end. The nurled plug J fits the hole 
in the bushing freely, and has a pin in 
the center of the plug J, which fits easy 
in the T-groove of the bushing. Between 


greatest 


c— 
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is placed a plate held by six screws ang 


four dowel-pins. In the center js an elon. 
gated slot in which the pin /’ slides, Q, 
its face six lines are graduated. On each 
side of O are the limit ling The lever 
L is made of machine steel , hardened 
The left end fits the slot in the strip K 


The hole in the end is a turning fit op th 
pin X. In the middle of th 
milled a seat for the spring . 

On the other end of the lever 
handle. In the 
drilled a long hole, in th 
hole T-pin Z, hardened and 
extreme end a 


lever L js 
to stand j 
1S a round 

handle js 
hottom of the 


center of the 


slides a 
drawn. - In the Screw i 
fitted, hetween the screw and the pin js 
spiral spring, this forces the T-pin down 
In the middle of the handle fits the ham 
mer V with a hardened pin in both ends 
The spring in the handle must be stronge; 




















A SPRING-TESTING 


the pin in the plug and the nurled head 
is placed a spiral spring; this keeps the 
plug from coming in contact with the bar 
when not in use. By a slight pressure of 
the fingers and a turn to the right the 
weight H is secured to the bar when in 
operation. 

On 
fastened a strip K, 
screws and two dowel-pins. 
are made of machine steel case-hardened. 
In the lower left-hand side the strip has 
a slot milled in the middle to fit the end 
of the lever L, with a hole in the center 
and a pin X driven in. The other strip 


fixture is 
with three 
These strips 


the 
secured 


each side of 


is cut out in the upper end to give plenty 
of room for the latch E. On the side of 
the strip a narrow tongue is milled for 
the hammer pin M to slide on. The latch 


E is made of tool steel hardened and 
drawn to a straw color. It is a free fit 
in the strip and hangs on a pin Y. On 


the bottom 
light spiral 
and the strip. 


it is pressed outward by a 
spring in holes in the latch 
On top of these strips K 





MACHINE, 
than the latch spring so that the latch ¥ 
sy raising th 


pin strikes th 


come out of the groov: 
handle up the 
lower end of the latch, forces the po 
of the latch out of the groove in the @ 
automatically 0 


hammer 


and down it comes 


gages the spring with the first weight & 
Raising the second weight H up to a ime 
designated on. the bar, a slight press 
with the finger and a turn to the mm 
secures it to the bar, down it drops a 
to the extreme limit lines 

To unload, grip the handle with ! 
right hand with four fingers on the handit 


the 


ammet 











with outward pressure on the ham 

with the thumb, the pin / will slide of 6 
and the lever will drop down. With ( 
left hand take the spring out, unloosé . - 
the second weight by turning the Wii 
plug to the left, raise the bar up 4 ly . 
latch engages. Now place another = th 1 
in the bottom of the lever; with 4 or! Pr, 
bending of the spring it will go ™” a a 
gage when the lever is raised to posit We, 
The spring A is composed of two pyre ere 











'S and 
l elon- 
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on the 
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and ir 
round 
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rings riveted together with sheet-steel 
plates on top and bottom. After harden- 
ing the oil is burned off until it registers 
the right strength. Some springs require 
ing while others need three. 
B. R. ZANGE. 


wily one burt 


4 Marine Generating-set Breakdown 
—Cause, Effect, and Repair. 


\ big freight steamer had just docked 
All hands on with the 
gerations customary at such a time. On 


board were busy 
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ly caused by water in the cylinder. The 
attendant hurriedly opened the drains 
and shut the stop valve on the engine, 


but was too late to prevent the engine be- 
ing badly damaged. 

The engine was of the vertical inverted 
type, direct coupled, 
10 by 6 
revolutions 


with two cylinders 


inches inches stroke and 


350 
cylinders 


ran 
Che 


chest 


about per minute. 


and their slide-valve 


were in One casting and were supported 


from the soleplate on four round, hollow. 


gray-iron columns, about 4 inches in 























feck the cargo men, at each hatch, had diameter. The back columns and _ the 
sarted the freight hoists, and were rig- guide plates were in one casting. Each 
gup the gear required to lift the column had two bolts 11% inches diame- 
O 
) 
— ‘ 
A> 
C C) Cc 
s Patch 
FIG, 5 
Deck 
Plug Hole 
[Jo 000] 
gy) 002} 
| 
ul 
' 
| 
Engine Fire Koon 
ltoom 
rei 
| 
' 
a 
Fe — =a —a 
‘ Le 
eo ae => 
ia ‘| A 
git 
J F | 
FIG, ¢ 
BREAK-DOWN OF AN ELECTRIC ENGINE. 
Teigh Dwi 
# out of the holds. In the engine ter in the upper flange to which the cyli 
room ‘ ; 
the engineers were oe. a der feet were secured. ‘The four column 
N€ ma ' , 
lain engine stop valves, and « hang- were broken through close to their Ip 
~ "er the auxiliary engines exhaust per flanges. One piston rod was broke 
tam ¢ nt “lates . ; 
lection from the main to the and when it let go the piston sailed 
_ ¥ condenser. In the firerooms through the top cylinder head carrying 
é ma ‘ ? 
Wey stop valves on the boilers had that away also. One slide valve stem 
lut, and the auxiliary steam stop was also broken, The piston rod, cylin 
Valye q 
‘pened on the main boiler, which der head and valve stem were replaced by 
Was ° 
wij be used for auxiliary purposes spare parts which, fortunately, were in 
lie ° = ° : . 
s the ship was in port. Everything stock on board, and the cylinders were 
§ go . . c 4 ¢ 
Going along smoothly, when sudden-_ repaired in the following way. A pattern 


r : 
© afose a rapid succession of 


ou 
from the dynamo engine, evident- 


shown at Fig. 1, 


off this in 


was made, of the shape 


were cast 


eight pieces 


and 
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brass. One of these was placed under 
each end of the column flanges and se- 
cured to the column by four tap bolts 5¢- 
Che 


bolts were replaced by longer ones which 


inch diameter. original column head 
passed through the upper column flanges 


and were secured by nuts under the brass 
Che repairs 


half 


patches. were completed in 
Che 


ran in this condition for 


one and one days. engine was 


then started and 
showed in 
I hat 

by 
| 


crack 


feet at 4, 


several months until a 
one of the 


of 


cylinder 
the 


l*ig 5 
corner secured 


‘ig. 2, 
tight 


casting was 


making an eyebolt, as shown at 
to 
fitting tapered bolt 
the 


in the 


allt 


securing it the cylinders by a 
which passed through 
and was 


front of 


eye screwed into a plug hole 
the Chis hole 
had been originally intended for a drain 
the had 


the back of 


cylinders 


been af 
the 


connection but drains 


terward fitted on cylin 
and th 
the 
Phis 


cylinder 
patch 


ders leaving more 


the 


holes plugged, 


room at front for overhauling 


engine eyebolt was passed through 


the foot, column flange and 


and secured under the patch by a 


the 
of 


16-inch 
The 


atisfactory, 


shoulder being left 1 
the 


arrangement 


nut, 


clear cylinder foot for draw 


whole proved 


so far as securing the cylinder was con 


cerned, but there wa till a considerable 


vibration about the 
eventually the 


fi Ort ser 


amount of engine 


right round the 
after it had 
\ patch 


shown in 


flaw ran 


cylinder lig. 5 


been working about 6 months 


of brass 


sketche 


then made, as 
‘. S&S, 
thick around 


forming part of 


Was 


Kigs, 3. tapering from Y, 


inch to ¥-inch the cylinder 
valls, the 
The 


cylinder by 


this 
the 


foot 
patch was secured to 


bolt 


patch 
ametet 
bolt in 

Che 


1oOn 


IO tap inch di 
sh 


pre\ 


disposed as wn, and a I-inch 


hole iously referred 


the plug 
ondit 


fur 


engine has been running in thi 
for 
ther 


An 


accident and the following fact 


several years and has given no 
trouble 

inquiry was hel 
the 
certained 


1. Ihe 


1 


the 


accident took plac t after 


on the boilet Wa opened 


er had 


» ‘The steam pressure 


fallen rapidly just after the valve was 


n immediate 


opened. The blower 


lv speeded up ind the re forced In an 


ondenser, whicl 
bole 


down just be j 


tween the and dynamo engine 


slowed 
6. The water in 
normally high when 
opened. 
7. A the 


number of 





324 


been started shortly before the smash, 

8 The draining arrangements of the 
piping and traps had proved fully ade- 
quate up to this time and examination 
subsequent to the accident showed them 
to be in good working order. . 

g. The attendant on the engine had 
shut the stop valve and opened the drains 


as quickly as possible on hearing the 
noise in the cylinders. 
The following suggestions based on 


the foregoing facts were offered as prob- 
able causes of the accident: 

1. The stop valve on the boiler had 
been opened too quickly and the reduc 
tion in pressure had caused the boiler to 
prime. The water had gone along the 
pipe, flooded the trap, the drain pipe of 
which was too small to clear the trap 
quickly enough of the large volume of 
water and it had gone into the engine. 

2. A number of the cargo hoists had 
been started simultaneously just after the 
valve was opened, reducing the pressure 
in the boiler, and the sudden rush 
steam had lifted the upper strata of wa- 
ter in the boiler—as the water therein had 
been in a quiescent condition just before 
the valve was opened, 


of 


3. The blower had been started too 
quickly and the fires being forced just 
after the boiler was connected up caused 
it to prime; as the steam generated in the 
lower strata of water was unable to force 
its way through the overlying quiescent 
water quickly enough it lifted the water 
bodily when the pressure on top was re- 
duced. 

4. Some of the water was the result of 
in the deck-hoist steam 
This water had been lying in the 
When the hoists were start- 
ed this water was passed through the 
pipes with the exhaust steam. It had so 
much force due to the head (about 35 
feet) from the deck that it overcame the 
pressure of the exhaust steam issuing 
from the electric engines—situated in the 
lower part of the engine room—and 
flowed back into the cylinders of the 
electric engine during the latter part of 
the piston stroke and before compression 
took place. 

5. There had also been a slight amount 
of water entrained in the steam from the 
newly opened boiler, which had got into 
the cylinders and caused the creaking 
noise there. The attendant had opened 
the drains partly but had shut the stop 
valve too much or altogether and the en- 
gine still revolved owing to the momen- 
tum of the heavy flywheel. Just then the 
water had come down from the deck and 
got through the exhaust into the cylin- 
ders, as in paragraph 4. 

6. The steam stop valve on the engine 
had been shut too suddenly and the sud- 
den reversal of the strains on the work 
ing parts of the engine due to them being 
dragged by the flywheel, instead of push- 


condensation 
pipes. 
deck pipes. 
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ed by the steam or vice versa, assisted to 
some extent by water in the cylinders, 
had caused the smash. 

7. It remained an _ open 
whether the rise in the back pressure was 
due to the auxiliary condenser circulat- 
ing pump slowing down, or whether the 
pump slowed down due to the back pres- 
sure, or through water getting into its 
cylinder from the newly connected boiler, 
or if the back pressure in the condenser 
was also due to a rush of steam and 
water from the deck. 

Instructions were issued that in fu- 
ture the deck hoists had to be started up 
slowly before the ship docked so as to 
give time for any condensed steam to be 
trapped and drained.. The boiler fires 
were not to be forced too hard imme- 
diately after it was opened even if it took 
a little longer to recover the normal pres- 
The engines were to be shut down 


question 


sure. 
gradually if possible in case of water in 
the cylinders. 

Whether this instruction 
source of the trouble I do not know but 
there has been no further episodes of a 
like nature in that ship. 

Fig. 6 is a sketch of engine and fire 
room in which A is the boiler, B the 
dynamo engine, C the trap, D the aux- 
iliary condenser, E the freight hoist, F 
the auxiliary condenser circulating pump. 

The steam piping is shown in full lines 
and exhaust in broken lines. 

MANU Fort. 


covered the 


The Liability of the Patternmaker. 


The article at page 94 by “Nemo” re- 
minds me of more that I might say on 
the subject. I think there is no question 
that the patternmaker should correct the 
pattern. When the customer gets the pat- 
tern it is his business to see that it 
right. If he chooses to assume that it is 
so without satisfying himself, he thereby 
takes upon himself the responsibility for 
z correct casting. If I send a pattern to 
a customer and tell him to check it up and 
discover any error before making castings 
and he fails to do so, I claim that the 
responsibility for a poor casting is his and 
not the patternmaker’s, for by discovering 
the error first he could have had the pat- 
tern corrected, and then get a good cast- 
ing. 

I will relate another occurrence along 
this line. I made a piston pattern for 
G. and B., partly from an old casting and 
partly from a blue-print. Some of it was 
like both of them; but all of it like neither 
one. Realizing how easy it could be to 
have it wrong, I marked the pattern on 
delivery, “Check this up.” They failed 
to do so, or else merely glanced at it. 
When they got the casting ready to go 
to work on it, they found six pins missing 
that should have been there to hold springs 
for forcing the rings out. They did not 


1S 





show on the old piston anc 
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were shown 
by a dotted line only on blueprint 
As the casting was for a repair job ang 
urgently needed, they drilled it out ang 
put in the six pins of cold rolled 
stock 114 inches long and deducted $39 
from my bill for doing it. I asked them 
if they had checked up the pattern. ‘Lhe 
said, “No, we told you what to make and 
the pins showed on the blueprint, and yw 
therefore expected you to put them op 
the pattern.” I asked if they especially 
told me to put the pins on They said 
“No,” that I ought to know enough ¢ 
do it without telling. I replied that per. 
haps I ought but I didn’t, as I did no 
consider mind reading a part of the pat 
ternmaking art, and in closing said. “you 
still owe me that three-fifty. While y 
don’t have to pay it you owe it just the 
same.” 

We all get it rubbed into us occasion 
ally and the other fellow doesn’t always 
Gari 

























pay the bill. Le 





A Device for Hardening High-Speed 
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b 
Steel Reamers. 
One of the drawbacks in making long 
reamers of high-speed steel is the ter- A 
goons 
B 
st 
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A DEVICE FOR HARDENING HIGH-SPED mn t 
REAMI ry 
. and om tf 
dency that they have to bow # again 
come distorted in hardening: at Stig 
be avoided and highly satisfa 
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silts may be obtained by uSing the rig 
sown. A is a piece of 3-in. pipe coupled 


i the blast pipe. A slot about 1/16 
inch wide is cut almost its entire length, 
w as to allow the air to strike the 
reamer its full length. B is a 3-inch 
cap screwed up tight. C C are 
support brackets held firm by thumb 
srews. The upper one can be lowered 
to accomodate different lengths. D is a 
jiding fit in the upper bracket C, so as to 
allow it to be moved up or down while 
inserting the reamer F in position to be 
hardened. ££ is a snug fit in the lower 
bracket C. When the reamer is headed 
to the right degree and placed in position, 
air is turned on and as it leaves the slot 
and strikes the teeth at an angle it causes 
the reamer to rotate very rapidly there- 
by cooling it evenly. As both E and D 
have ball bearings it will be found 
necessary to exert a slight pressure on D, 
% as to check the speed. The device is 
not original with me but was seen while 
visiting a large locomotive shop where it 
was doing excellent service. It should 
be used in a vertical position. 
SNIBLETS. 


A Drawing Board for Patent Office 
Drawings. 





In the accompaning sketch is shown a 
syle of drawing board which has been 
found very useful for making final patent 
fice drawings from original drawings, 
a it saves much time and unnecessary 
laying out. 

The device consists of a wooden box A 
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the window glass E is so placed as to be 
in the center of these holes, as shown in 
the end view. This arrangement keeps 
the heat from the light H away from the 
work which is placed over the glass plate 
B and at the same time makes the task of 
copying the work as easy as though trac- 
ing cloth were used instead of thick patent 
office paper. The light used can be a 
small incandescent light with a reflector 
J, running the wire K in through one of 
the holes G. 

This device may also be found useful 
in tracing blueprints and other similar 
work. B. R. Jupp. 


How to Keep the Dividing Head 
Bolts from Turning. ~— 

The enclosed sketch shows a method for 

preventing the bolts of the dividing head 


w 
ty 
wn 





found with its operation. The nice point 
about it is its simplicity, the few minutes 
spent in its original construction being 
saved many times over in its use. The 
3-16-in. holes in the bolt heads do not 
seem to weaken them, as this index head 
has been subjected to rather rough usage 
at times without the bolts showing any 
signs of weakness. This is an excellent 
way in which to fix up a machine of the 
old type; perhaps in the later models the 
makers provided against the 
inconvenience of a bolt twisting 
around, but if they haven’t it’s about time 
they did EK. N. ANDREWS 


may have 


head 


Calculating Cone Pulley Speed. 


Referring to Mr. Millar’s reply, at page 
683, Vol. 28, Part 2, to my letter on the 
above subject (in which I stated that the 
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SCHEME TO PREVENT THE DIVIDING HEAD BOLTS FROM TURNING. 
of the milling machine from turning real reason for the adoption of the flatter 


around, thus making it comparatively easy 
to place that piece of apparatus on the 
platen. This subject was discussed in 


your columns néarly ten years ago, but 
the devices then illustrated did not seem 
to. appeal to me very strongly, so I fixed 
up the bolts in 
shown herewith. 


my dividing head as 
A is a piece of 3-16-in. 


























A DRAWING BOARD FOR PATENT OFFICE DRAWINGS. 


with a piece of Plate glass B fitted into its 
fern. Four cleats D are fastened 
a comers of the box and a piece of 
4 Window glass E cut to the size 
me _ of the box is placed up 
a sé and held in place by the 
SF. The holes G are air holes, and 


. 
round steel rod driven tight in one bolt 
head, and a free fit in the other, the head 


in which it fits tight being the first one 
to enter the T-slot of the platen when put- 
ting on the index head. 

This device has been in constant use 
and no fault has been 


about ten years, 


cone was the increase of power thus ob 
tained and not the increased lap of the 
belt) let 
his criticism so far as it applies to the ex 


me begin by quite accepting 


act wording of my letter 

My statement was to the effect that “By 
increasing the diameter of the bottom step 
of the cone, the slowest belt speed is also 
there two counter 


increased,” as are 
speeds, the belt must be on the small step 


twice throughout the range. Of course, as 


Mr. Millar says, it is impossible to in 
crease the slowest speed of the belt when 
using the slow counter speed, but, when 
using the fast, for the same position of 


belt, the speed is vastly increased. How 
ever, thanking him for his correction on 
this point, I will go a little further 

Mr. Millar took the trouble to plot all 
the belt speeds for the different arrange- 
ments of counter speeds. As power sup 
plied to a machine is proportional to the 
belt speed, it 1s quite correct to consider 
the 
both 


two curves as relative horse 


supplied 


these 


powers for arrangements 
I have not taken the trouble to check the 
assuming them to be 


that the 


actual figures, but, 
correct, it will easily be seen 
average horse power supplied throughout 
the whole range by using the full cone 
range first, is greater by about 25 per cent 
than by changing the counter speeds be 
tween the steps of the cone. This gain 
is quite sufficient to justify the adoption 
of the flatter cone, whether it looks bet- 
ter or worse. Appearance in this particu- 
lar instance—like the flowers that bloom 


in the spring—has nothing to do with th 


case. 


irrele 


Again, although the remark is 
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vant to the point under discussion, Mr. 
Millar says that more designing is done 
by appearance than by plotting diagrams 
on squared paper. Quite so, but the com- 
paratively small use of squared paper, it 
must be remembered, does not show any 
inadvisability of adopting this method of 
comparison; it merely shows complete ig- 
norance or indifference as to what can 
be learned from the plotting of curves. 
Also, designing, as I understand it, and as 
it is practiced by the best makers, is, first, 
to ascertain what is the correct thing to 
use, and then if necessary to modify this 
to please the eye, taking care that such 
modification does not impair the. utility of 
the part under consideration. 

Salford, England. W. Owen. 


The Mathematical Analysis of the 
Strength of Belting. 


A number of text-books which have 
been published in the last few years con- 
tain what appears to be an erroneous form 
of the equation for the strength of belt- 
ing, but so far as I have seen, no notice 
has been taken of it. As the error seems 
likely to be perpetuated in the absence of 
any discussion of the matter, I should like 
to point out briefly what the error is and 
to show the correct form of the equa- 
tion. 

A book fresh from the press gives the 
equation 





log. t =u(r—2)e 
7; 
which might be written 
Sy u(l—z)@ 
> =e 
T, 


where 7; and 7, are the belt tensions on 
tight and slack sides, u the coefficient of 
friction, 9 the angle of contact, and 2 a 
wv" and 
gt 
which is intended to give the correction for 
centrifugal force at high speeds. In the 
latter expression w is the weight of the 
belt per cubic inch, v its velocity in feet per 
second, g is gravity and ¢ the allowable 
working tension of belt per inch of cross- 
section. 

The correct form, as given by Bach in 
his “Maschinen Elemente,” is, with the 
notation changed to agree with the above, 


quantity whose value is 12 





y m2 
r 12 wv 
£ € 


T, —12 wv? 
* 3 

in which the correction for centrifugal 
force is subtracted from the belt ten- 
sions instead of appearing in the exponent 
of €. 

The mistake seems to have arisen in 
getting the value of z. 

The centrifugal force is given as 


c=aaA wu’ 


u @ 





It is stated that A, the area of the cross- 
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section of the belt, is u where 7 is the 
variable total tension in the belt and ¢, 
as above, the working tension per unit 
area of sectional area, which is by im- 
plication, constant for any given set of 


conditions. At any rate when the sub- 
stitution is made in the formula for C 
we get 
eo OE ig OOK. am TE 
£2 gt r r 
and z is treated as a constant and T as a 
variable. 


This would indicate that the area of the 
belt section—and therefore the centrifuga! 
force — varied directly with T from 7; to 
T:, which is absurd. 

The difference between the results ob- 
tained from the two formulas may not be 
great in most ordinary cases, but where 
there is no gain in ease of manipulation 
or otherwise, there would seem to be no 
sufficient reason why the correct formula 
should not be used. 

Joun B. PeEppLe. 

Rose Polytechnic Institute. 





An Old Hand-Lathe Spindle. 
The sketch shows an old hand-lathe 
spindle put in when the lathe was built, 
quite seventy years ago, and still doing 
business at the old stand. The cone was 
formed on this spindle in a reversed posi- 
tion from modern practice and fitted in a 


HAND-LATHE 








SPINDLE. 


AN OLD 


hardened bushing (I suppose of tool steel) 


in the main bearing of the headstock, 
the spindle being hardened also. In the 
back part of the headstock a _ pointed 


set-screw was fitted, having a jam nut 
(not shown) to keep it in place, this set- 
screw being the only bearing and support 
for the back end of the spindle, and like 
that end being hardened. A friend who 
has had the old lathe under his eye for 
25 years informs me that it is just as ] 
left it, and I left it as originally built, The 
last time I saw the lathe the spindle was 
running true on the set-screw. The lathe 
is now used for light drilling. The old 
machine was built on honor, was it not? 
WALTER DE SANNO. 





Gas pipes of paper, as tried in Europe, 
are reported to have advantages, and are 
very tight and cheaper than metal. In 
making them manila paper is first cut into 
strips, having a width equal to the length 
of the section. The strips are dipped into 
melted asphalt, tightly wound to the right 
thickness around a core of iron rod or pipe, 
and coated under pressure with a layer of 


sand. The core being then removed, the 


outside of the pipe is waterproofed.—The 
Paper Trade Journal. 
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The February Reunion of the Ameri. 
can Society of Mechanica] 


Engineers. 
The February reunion of the A. S$. Mj 
was held at the Society house the evening 
of Tuesday, February 27. ‘The paper oj 


the evening was by Past President James 
M. Dodge, the subject being “The Resyts 
of the Use of the Taylor System of Shop 


Management” at the works of the Link 
3elt Engineering Company. 
Mr. Dodge began his address by saying 


that the Taylor system had. now been j: 
operation in these works for a period 


about three years, and he proceeded } 
give a recital of the causes which had | 
to its adoption. He explained that th 
work done was of a very miscellaneous 


character, with no large duplicated lots of 
parts. The 
themselves on their methods and syster 


company formerly prid 


They regarded themselves very pr 
gressive and they were very well satisfe 
indeed with their shop methods and or 
ganization. His interest in the subject 
began with the news which came to hi 
of the remarkable t th 
Taylor-White steel at the Bethlehem Ste 
Works, and he went there to see it # 


performance of 


operation. The results were so astor 
ishing that he was at first somewhat 
dazed, and it was some time before | 
took in the full significance of what | 


had seen, Returning home he explaine 
his observations to their tool maker, 
whom, with many other shops, he had “t 
best in the world,” and the tool maker é 
clared that the results were “impossibl 


Eventually the tool maker made thr 
tools of his own, which he was cert 
would accomplish all that the Taylot 


White tools did, and together they mad 
another trip to Bethlehem. Mr. Dodge é 
scribed amid much merriment the trials 
these tools in competition with the 1 
lor-White tools; the result being of cout 
the immediate failure of his tools | 
Eventually he obtained a license for t 
use of the Taylor-White steel and beg 
operations with it, but not at frst wit 
much success. He was surprised to lean 
from Mr. Taylor that the tools which he 
had seen perform such remarkable - 
nickel-steel armor pi#* 


when cutting ’ 
to cast iron, # 


were entirely unsuited ! 
an expensive series of experiments D6 
for use with th 


led to # 


in order to obtain steel 
material. These experiments “e 
expenditure of several thousand -” 
the result of a single * 
equipped with a few tools for lag” 
cast iron, and be beg to see the af 
reaching significance of this steel, and < 
fact that it involved a large outlay sit 
organizing the works hegan to impress * 
self upon him. 

As a final 
whereas their works 
sumed 50 horse-powe! 
sume 160. 


which vy 


explained that 
had formerly ® 
they now cot 


result 
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As an illustration of the far-reaching 
eects of the tools of the new steel, he 
to its effect on the prices for 
With the output greatly in- 
danger of setting an exces- 


referred 
piece WOT 
creased, the 
sively high piece price was very greatly 
increased, and he soon saw that their old 
methods of guessing at the piece prices 
would not answer. 

Consulting Mr. Taylor, he was told that 
the only way out of this difficulty was the 
introduction of a scientific rate-setting de- 
gartment, and, beginning with this, reor- 
ganization of every department of the 
works was ultimately called for. 

The greatest difficulty which has been 
found in connection with the introduction 
ff the Taylor system has been found to 
ie in the acquiring of the necessary men- 
tal attitude on the part of all concerned in 
the work; and, as a matter of fact, it had 
required two years’ time to bring those in 
harge of the works to a point where 
they capitulated to Mr. 
\nother great difficulty lay in the desire 


Taylor’s ideas. 
ft everybody to improve on Mr. Taylor’s 
thods, and along with this came the 
feeling of the head of every department 
that while the methods well 
other departments, they were 


new were 
lapted to 
ot adapted to his. 

He regarded high-speed steel as the di- 
ct cause of the now wide-spread move- 
nent toward the reorganization of indus- 
The effective use of this 
steel requires a far better degree of or- 


trial methods 


ganization than that previously existing 
wi the steel has directed attention to the 
«tire subject of industrial organization 
id has led to a wide-spread awakening 
regarding the importance of this subject. 
Referring to the system itself, he ex- 
piamed that its underlying principles lie 
task setting, time study and explicit di- 
rections to every workman, and to illus 
trate its thorough-going character he said 
that he would be entirely satisfied if, at 
ihe end of two years, they had succeeded 
finding two men who could stand a 
gid examination regarding all the de- 
‘als of the system as applied at the works 
1 the Link Belt Engineering Company. 
He said, as a matter of fact, that he did 

believe Mr. himself could 
‘tand such an examination. 


Taylor 


Referring to the new branch of engin- 
“Tiig—production engineering—he said 
Nat he regarded it as plain that the nec- 
~aty study for the improvement of the 
nethods of a manufacturing plant could 
© Dest made by an outsider. 
m 


If a given 
concern iS prosperous, the management is 
Po busy with its regular duties to under- 
ing =e reorganization, while if 
things alc ull the disposition is to let such 
‘as one, He could give much statis- 
oar regarding the increased 
idvisable ay but did not think it 
be onetap . so. As a matter of fact, 
Of the enc: the changed mental attitude 

entire force to be 


te : quite as impor- 
“it 4% this, The 


system does not set a 
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killing pace for anyone, but conserves his 
energy and directs his efforts to a single 
purpose. Each workman finds his work 
conveniently placed without thought on 
his part, and he finds explicit directions 
for every operation, The tools are brought 
to his hands and the finished work re- 
moved by others. His efficiency is in 
creased, without injury to himself. 

The discussion was extremely animated 
and consisted chiefly in a series of ques- 
Mr. Taylor, 
who captivated his audience, as he always 
One 
of these questions related to the minimum 
works to 


tions and replies thereto by 
does when talking on this subject. 


size of a which the system is 
Mr. 
Taylor said that he had recently installed 
the works in Philadelphia 


employing 120 men, the work of the shop 


adapted. In reply to this question 


system in a 


being of a very varied character, and for 
conditions of this kind he regarded this 
number of men as about the lower limit. 
Under the old system the shops turned 
out about $10,000 worth of work a month, 
and this was about its limit, as the tools 
were all well occupied. During the past 
three months this shop has turned out an 
average of $25,000 worth of work a month. 
The pay-roll is about $300 a week less 
than formerly, but against this come the 
expenses of the planning room, which, ad 
ded to the regular pay-roll, make the to 
tal weekly outgo larger than formerly, It 
is the the 
which limits the application of the system 


expense of planning room 


to small shops. Of course, no rule can 
When the work is simple the 
simple, and 


be given. 
versa; 


’ 


but for work of the character done in the 


organization is vice 
shop referred to, he considers 120 men to 
be about the lower limit. He explained 
that there are at the present moment sev 
eral new types of machines in progress at 
these works, and as a result of the appli 
cation of the system the first machines of 
these new types are made by piece-work, 
the same as the old machines have been. 
As an illustration of his system he de- 
scribed the difference between an order as 
commonly given and an order as given 
Under the usual meth 


the 


under this system. 
od, an order is general and work 
man takes it expecting to do better than 
he is ordered to do, if possible; whereas 
under the Taylor system he is not allowed 
to do any better, but is required to do ex 
actly what he is told; and the chief diff 
culty in the installation of the system ts to 
get workmen to understand that they must 
absolutely obey orders and not to make an) 
improvements on them. If they see an op 
portunity for improvement, they are ex 

pected to report it to the regular improv 

ment channel, and if approved it will be 
ultimately adopted as the regular method; 
as the order in hand is con 


but, so far 
cerned, it must be obeyed implicitly. In 
this way any improvement which is found 
to be real, finds ultimately a much wider 
application than under the old plan and 


full benefit is obtained from it 
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Asked if 
in introducing the system in union shops, 
Mr. 


handled in the right way. 


there were serious difficulties 
Taylor said not if the matter was 
The shop re- 
ferred to above was thoroughly unionized 
when its reorganization began, and while 
they had had visits from union officials, 
they had had no trouble, because they had 
done nothing to which the union could 
object. For example: <A was never 
told that he On a 
lathe job, for example, he would be told 


man 


must do more work, 


to increase the feed and speed and depth 


of cut to certain figures, but nothing was 


said about the increased output, which 


No one could ob 


ject to an order to take a 


was entirely incidental 
wider cut, and 
by adhering to this principle no difficulties 


had been encountered 


Perpetual Motion at Last. 


the drawing of a 


working model of a perpetual motion ma 


| submit herewith 





r 
\ 
- - 
PERPETUAL MOTION AT LAS1 
chine I know how other inventors who 
have worked along this line have been 


made fun of, and the fear of ridicule has 
for years kept me from making my inven 
tion public. In fact, | invented it while still 


a small boy, and [| think a single glance at 


the drawing will show how simple both 
the machine and its inventor are 
The machine consists of number of 


radial arms, to the end of each of which is 
attached a weight, the whole revolving on 
an axis. The machine revolve 1 right 
to left As it turns, the weight ttached 
to the end f the arm radu change 
from 6 to 9 pounds each, the transforma 
tion being reversed the weights begin 
to rise Phi n eem complicated 
even absurd—to so wut every great in 
vention ha cel i hed to scorn by the 
ign if nd fat popt ( Be ides, 
a single glances draw vill show 
tha 1 ?) ] ph ma iy 
the weigh iy machi tu t 
that wa 

| am | 1 mancia re 
ward ] ! 1 it ne throw 
a } / | nt j Ty} ij lin il 
World 

IR igh-pre ! { 
experimen 1 lo ot PP ef 
ersity by Prof. W. | M. Go indicate 
the inadvisability of working pressures 
above 200 |b At 240 |b. serv difficul 
ties were encountered with the operatior 
of the injector check valve , tc whil 
many parts and fittings normally tight a‘ 
about 200 |b. pressure and less commenced 


to leak steam The Engine 
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The Tariff War Becoming Unpopular 
in Germany. 


We learn from Daily Consular and 
Trade Reports that opposition to the tariff 
discriminations against this country is be- 
ginning to show itself in Germany. 
Consul-General Guenther, of Frankfort, 
reports that the Sonneberg chamber of 
commerce includes the following in its 
recent report: 


We must make front against those 
who incline toward forcible measures in 
shaping our trade relations -with the 


United States. Such attempts run directly 
counter to the interests of Germany’s in- 
dustries and German exports, and if 
these attempts succeed it will take a 
long time for the Empire to get over it. 
Although the American prohibitive sys- 
tem and other hardships and unfair treat- 
ment incident to the American customs 
administration put us in bad humor, we 
must do all that is possible to arrive at 
an understanding in a friendly way by a 
decided but prudent course. A country 
like ours, which makes and must make 
most strenuous efforts to conquer foreign 
markets, can not seriously count upon suc- 
cess by adopting a rigorous course in 
tariff matters. Whoever advocates a tariff 
war forgets that the 500 million marks 
of goods we annually sell to the United 
States come into question; that the rela- 
tions with our third largest customer will 
be interrupted for an indefinite time; that 
once the threads of intercourse are torn 
it will be a hard task to tie them together 
again. Finally, such a war-tariff cham- 
pion overlooks the injury caused to our 
working population. Our tariff war with 
Russia in 1893 dealt our economic system 
severe blows. Our conflict with Canada 
has seriously decreased our exports to 
that country. 

What the consequences would be to us 
in case our trade relations with such an 
immensely more important country as the 
United States were to be broken off we 
need not detail; they are self-evident. 

The chamber of commerce of Sonne- 
berg represents an important manu- 
facturing district of Germany in the lines 
of toys, china and glassware, and many 
other articles. Of the total exportation of 
German toys to the United States the 
Sonneberg district supplied 53 per cent. 





The Revival of Interest in Canals 
in England. 


In England, as here, transportation 
by canals has for some time been on the 
decrease, whereas in continental Europe 
it is on the rapid increase. A consideration 
of this fact is leading to a revival of in- 
terest in canals in England and a re-exam- 
ination of the entire subject. It appears 


that in England the canals are largely pri- 
vate property, and that they have been ac- 
quired by the railroads in their own in- 
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terest, and the Associated Cl 
Commerce have passed a resolution in fa. 
vor of their being bought up and worked 
in the public interest. Added to this comes 


an official and unexpected announcement 
of the Government to appoint a Royal 
Commission to inquire into tl question 
of canal communication. One of the dray. 


‘backs of the British canals is the frequency 


of locks, which average one lock for every 
1% miles of navigation in the entire canal 
system of England and Wales 

The question of the power propulsion of 
canal boats is also receiving a good deal 
of attention and experiments have been be. 
gun to test the practicability of applying 
gas-motor engines to the propulsion of 
barges, the generation of the gas being by 
gas producers. A motor of this descrip 
tion and for this purpose has been worked 
out by the Thornycroft 
which great claims are made. 

There is a very inadequate idea in this 
country of the extensive development of 
canals in continental Europe. In Belgium 
for example, the kilometric tonnage in 
creased from 852,137,000 in I90I to 1,035 
422,000 in 1903, the total expenditure of 
the state in maintaining the canals being 
$4,144,485. In France the kilometric ton 
nage in I903 was 4,955,000,000 and over 
$41,000,000 is now being spent on the con 
struction of new and the improvement of 
old canals in France. Great developments 
are also taking place in Germany, where a 
sum of over $83,000,000 is to be spent in 
this direction. 


Company, for 
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French Locomotives in England. 





Our readers well aware that the 
DeGlehn design of compound locomotive 
has shown performances which are a 
tracting wide attention among railroad 
men. We have several times referred to 
the purchase of one of these locomotives 
by the Pennsylvania Railroad for testing 
at the St. Louis exhibition, and subse 
quently for service trial upon the toa 
and a still more striking example of the 
wide influence of this design is found ® 
the importation of four engines of this 
type for service trial in Great Brae 
Two of these made their appearance ® 
the Great Western Railway last summet 
and the experience with these has been # 
satisfactory that two more have recent? 
been imported. They are of unusual sit 
for Great Britain, having a total heating 
surface of 2755 square feet, which, wit 
single exception, exceeds anything * 
Great Britain. ; 

The engines are of the constructio 
which is identified with the name” 
Glehn, which comprises four cylindess 
two of which are high pressure and ¥ 
ternal to the frames, while the other ' 
are low pressure and between the frase 
—the external cylinder connecting * 
crank pins on the driving wheels, a 
internal cylinders connecting t 
axles. 
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They run between Paddington and Ply- 
mouth, England, and are employed on the 
fgstest ancl heaviest main-line expresses. 
They make a run of 24534 miles without 
an intermediate stop, which is stated to 
he the longest non-stopping run in the 
yorld. The run is made in 4 hours and 
% minutes for the down journey, and 4 
hours and 25 minutes for the up, the 
total load behind the engine being 220 
tons, and the average speed 55 3/1o miles 
per hour from start to stop. The run 
has several steep grades, one being as 
high as one in forty; although, because 
of its length, 244 miles, a grade of one in 
forty-two is considered the worst on the 
line. In spite of these grades the engines 
have driving wheels of 6 ft. 8% in. diam- 
ter, and according to all accounts their 
performance has been eminently satisfac- 
tory, although we have seen nothing re- 
garding their economy as compared with 
British-built engines. 


New Publications. 


‘The Wiring tland-book.” By Cecil P. 
Poole. 85 4% by 8 inch pages, with 
61 illustrations and 32 inset tables. The 
McGraw Publishing 
York. Price, $1. 

This is a very compact and useful hand- 
book devoted exclusively to wiring build- 
ings for lamps and electric motors. It 
gives by diagrams the names of the vari- 
ous parts of a circuit, and then in suc- 
cessive chapters discusses the determin- 
ation of wire sizes, wiring for three-wire 
circuit, direct-current motor wiring, al- 
lemating-current wiring, determining the 
sze Of bus-bar conductors, circuit con- 
nections and, in an appendix, gives a di- 


Company, New 


gest of the underwriter’s rules applying 
to inside wiring. The tables, which are 
mmerous and extremely useful, have been 
printed on folded sheets of tough paper, 
mn order that they may be spread out con- 
vemently when in actual use, without 
reference to the text of the book. The 
“anguiage is very simple and plain, with no 
‘necessary mathematics. Those who 
‘ave to do with the wiring of buildings 
‘ot lamps or motors will find the book an 
‘xtremely useful manual. 


Standard Telephone Wiring.” 3y James 
: Fairman. 91 4% by 7 inch pages, 
with 74 illustrations. The McGraw 
Publishing Company, " New York. 
Price, $1. 1 
weer of this book is sufficienty in- 
“i ) its title. It begins by describ- 
various classes of telephone ap- 
wane oe proceeds to take up the 
niin of installation, common battery, 
’ Gneto systems, concluding with a 
rds of ch telephone troubles, and the 
letetiters. National Board of Fire Un- 
tate 4 so far as they apply to the 
Scussed in the book. The book 


16 ¢ : é : 
ey ompact, convenient and admirable in 
“Very way, 
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New Tools and Machine Shop Appliances 


MULTIPLE SPINDLE DRILL. 


A new manufacturers’ drill is shown by 
the three illustrations herewith. Fig. 1 
shows the No. 4 bed with four top columns 
and spindles, Fig. 2 the same thing with 
two of the spindles removed, and Fig. 3 
is a detail illustrating the method of tight 
ening the driving chain, the drive in this 
machine being positive, by means of gears 
and Whitney silent chains. The speed 
changes, of which there are three, are 
made for each column independently of 
the others by means of a sliding gear 
within the box at the back of the column 
(see A, Fig. 2), which can be placed at the 
idle notch when it is not desired to us« 
the spindle in question. The machine is 
adapted for jig work, the top columns be- 
ing adjustable for different distances center 
to center of spindles. The distance from 
the face of the top column to center of 
spindle is 7 inches. The vertical adjust 
ment of the table is accomplished by a 
rack and pinion, the greatest distance from 
the table to spindle being 33 inches. The 
traverse of the spindle is 10 inches and the 
length of feed 43% inches, the feed being by 
hand levers. The spindles have either No. 1 
or No, 2 Morse tapers. The adjustment of 
the driving chain is accomplished as fol 
lows: A, Fig. 3, is the vertical shaft which 
passes up through the top column and 
which carries on its upper end a disk B 
provided with slots, into which project pins 
or studs C, which are carried in the hub of 
the sprocket wheel D, running upon the 
bushing E. As the outside of E is eccen 
tric to the shaft A, it follows that turning 
E will vary the distance of the center of 
the sprocket wheel D from the center of 
the snrocket wheel on the drill spindle. 











The set-screw F holds E in any position 
given it. The slots in B allow the pins to 
approach to and recede from the center of 
the shaft A as the shaft and wheel re- 
volve. 

The bearings are bushed with phosphor- 
bronze and can be replaced in case of wear 
without losing the original alinement. The 
thrust bearing of each spindle is a ball 
bearing. The table for the No. 4 machine 
is 15x34 inches and the weight of the ma 
chine is 900 pounds. It is stated that the 
machine will drill 14-inch holes 1 inch deep 
in cast iron in 8 seconds, and 34-inch holes 


[| 











it 
| 
ee 
ui 


FIG, 4 SHOWING METHOD Ot rAKING UI 


SLACK IN DRIVING CHAIN OF DRILI 


of the same depth in 18 seconds. This drill 
is built with from one to six spindles by 
the Fenn-Sadler Machine Co., Hartford, 


Conn. 


40 IN. X 14 IN. X 20 IN, PLAIN MILLING 


MACHINE WITH ALL-GEAR FEED 

This machine has a positive gear-teed 
drive and change-feed mechanism, by 
which twenty changes of feed can_ be 
made without stopping the machine It 
has also a new clutch mechanism in con 


nection with the hand wheels, a knee of 




















FIG. I. NO. 4 MANUFACTURERS’ DRILL. 


FIG. 2. DRILL WITH TWO SPINDLES KEMOVI 
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box type and a telescopic elevating screw. 
The change-feed mechanism is located 
at the back of the column, and by means 
of a simple movement of one lever the 


twenty changes are instantly obtained. 
The clutch arrangement for the hand 
wheels is enclosed in the hubs of the 
wheels. When the table has been set to 


required position, the clutch may be in- 
stantly disengaged by pressing in the 
knob on the front of the hand wheels, 
thereby preventing any accidental change 
from their fixed position, and also pre- 
venting them from revolving when the 
automatic feeds are thrown in. The range 
of the table feed is 46 inches, of the cross- 
feed, 14 inches, and the vertical move 
ment of the 
all effected by power. 
has three steps, for 34-inch belt, and th« 
spindle has 18 speeds, varying from 18 to 
to 220 revolutions. The machine is the 
No. 4 plain miller of the Becker-Brainard 
Milling Machine Company, Hyde Park, 
Mass 


inches. These are 


The driving cone 


knee 20 


FEST INDICATOR 

lhe engravings illustrate a new instru- 
ment designed for testing the alinement of 
centers, the truth of face plates, for setting 
work accurately in the miller and under 
drill spindles, and for many other pur- 
poses which will suggest themselves to the 


tool maker. The construction of the tool 
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greater sliding movement in sleeve B. The 
latter will of course remain free from re- 
ciprocating motion only when the center, 
face-plate or whatever is undergoing in- 
spection is dead true. The tube is grad- 
uated to read in thousandths, and errors 
may be noted with the instrument re- 
volving. When desired to rotate the tool 
in the miller or under a drill spindle, as 
when setting a piece of work central with 
the latter, provision is made for driving 
by means of a special center with an arm 
attached, which center is held in the chuck 
while the outer end of the arm engages 
the contact screw A. The inventor of this 
tool is Adolph F. Henrikson, Troy, N. Y. 
SINGLE ROLL FEED FOR “BLISS” 

POWER PRESS. 

Rol] feeds are made in great variety to 
requirements. Of all of 


SPECIAL 


suit special 
the numerous types, three are the most 
widely used; the first of these is a friction 
disk roll feed; in this feed the pawl oper- 
ates on the edge of a toothless disk, tak- 
ing its bite by means of a wedging action, 
which permits of easy adjustment and fine 
spacing. This feed is largely used for 
clock and watch parts, Yale key blanks 
and many similar articles. 


The second type of roll feed is that 
driven by a pawl and ratchet. This feed 
is perhaps the best known and most 


widely used, but it has its limitations, as 
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is brought out quite clearly in the line 
engraving, and very little is needed in the 
way of an explanation. It will be ob- 
served that the contact screw A is so con- 
nected to the 
graduated tube C, 
of A due to absence of alinement or truth 


sleeve B, which slides on 


that any end movement 


in parts being tested, will produce a much 





TEST INDICATOR. 


it will feed only to about five-eighths of 
the diameter of the rolls, the variations 
being from nothing to a maximum by a 
division in proportion to the number of 
teeth cut in the ratchet 
fine adjustment of 
rachet wheel with very fine teeth or three 
or four pawls, and to feed 


wheel. A very 


feed necessitates a 


any great 
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FIG. 2, THE INDICATOR IN 
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length makes it necessary to have the rolls 
of comparatively large diameter, or else 
to back-gear them. 

The illustration herewith shows a rack 


roll feed designed to accommodate cases 


to which the pawl and ratchet feed js noy 


well suited. The construction of this feed 


is very simple, and its method of operatioy 


will be readily understood by examining 
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PRESS WITH SPECIAL SINGLE ROLL FEED 
the illustration. The feed rolls are drive 
by a rack which is part of the connect 
ing rod which is adjustable in a cram 


block on the shaft end by means of as 


screw. The greater the distance ot! 
connecting nut from the shaft center, t 
ereater the travel of the feed, and tl 


distance can be made to take in practical 


anything. A very fine feed can be made 
or with more adjustment, feed to take th 
largest kind of work without materiall 
If the natu 


is possible 


increasing the size of rolls 
of the 
build a double roll feed of the 


work demands, 


same gel 
eral construction 

This 
of the presses of the I W 
Brooklyn, N 


applied to oF 
Bliss Com 


feed is shown a 


pany, of 
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The St. Louis Locomotive Tests. 


By the courtesy of the Pennsylvania 
Railroad we are in receipt of the report on 
the locomotive tests conducted by it at the 
St, Louis world’s fair.* The book is a 
worthy record of a great enterprise, com- 
prising as it does 734 6xg-inch pages with 
over 800 illustrations. The book is finely 
printed on thin, high quality paper, and 
the quality of the engravings and of 
the binding is in keeping with the contents 
and the other mechanical features. 

We published at page 1661, Vol. 27, an 
article on the dynamometer which forms 
part of the testing plant, and a still more 
complete description of it and of the en- 
tire outfit will be found in this volume. 

The book contains full drawings and 
descriptions of the locomotives tested, of 
which there were eight, together with the 
data accumulated, which latter include 
many tables and a wealth of diagrams 
from the recording apparatus. 

Among the engines tested were the 
De Glehn, which had been imported from 
France by the Pennsylvania Railroad, 
and an engine by the Hannoversche Ma- 
schinen Actien-Gesellschaft of Hannover, 
Germany, which formed an exhibit at 
the exposition. Both the foreign engines 

had the Walschaert valve gear, and the 
boiler of the French engine was fitted with 
| Serve tubes. The German engine -was 
fitted with a superheater, and both had 
, copper fire-boxes. 


Freight Locomotive. 
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a steam locomotive is capable of delivering 
a horse power at the draw bar upon a con 
sumption of but a trifle more than two 
pounds of coal per hour. This fact gives the 
locomotive high rank as a steam power 
plant.” Of the boiler it is said that “It 
compares favorably in efficiency with good 
stationary practice while capable of de- 
veloping large overload horse-power for 
emergencies at a sacrifice of economy.” 


Revolutions. Maximum. Minimum. 





40 94.06 76.74 
RU 94.16 
160 93.95 ‘ 
240 90.20 72.27 
280 86.83 61.53 
320 78.27 78.27 


TABLE 3. MACHINE EFFICIENCIES. 


Of actual figures we find the statement 
that the normal action of locomotiv € 
boilers involves “the delivery of approxi 
mately 12 pounds of steam per foot of 
fire-heating surface per hour, and in one 
case as much as 16 pounds; that whereas 
in stationary practice it is customary to al 
low about to feet of heating surface per 
boiler horse-power, in these locomotives 
between two and three feet only were re 


“quired. The economy also was good in 


a number of tests, the equivalent evapora- 
tion per pound of coal being 12 pounds 
and in only a few cases as low as ¢ 
pounds.” Of the copper fire-boxes it is 
said that “no advantage either in economy 
or capacity can be traced to this cause ;” 
and of the Serve tube we are told that 
its “value over the plain tube of the same 
outside diameter, either as a means for 


40 R. P.M. x0 R. P.M. 160 KR. P.M 

: 1.00 1.00 1.00 
1.24 1.15 seven 
1.38 1.25 1.06 
1.40 1.27 1.07 


TABLE 1. RELATIVE STEAM CONSUMPTION OF FREIGHT LOCOMUTIVES. 








Ni 
ef tor 
65 (Schenectady Compound] 

ct “9 (Baldwin Tandem Compound} 

| 49 |P. R. R. Simple} 

Tk iH |L. 8. & M. 8. Ry., Simple] 

U . Passenger Locomotive. 

P No. 

n = 

ills 42 (DeGlehn 4 Cylinder Balanced Compound | 
de % (Vauclain 4 Cylinder Balanced Compound| 


= j|German 4 Cylinder Balanced Compound 
the ~~ | With Superh eater] 
™® {Cole 4 Cylinder Balanced Compound] 


80 RK. P.M. 160 R. P.M. 240 R. P.M. 280 R. P.M 


mS 1,26 1.27 


1.11 1 4 
1,22 1.14 1.16 97 
1.00 1.00 1.00 1.0) 
1.07 1.07 1.06 1,07 
1.15 1.17 1,28 1.04 


TABLE 2. RELATIVE STEAM CONSUMPTION OF COMPOUND PASSENGER LOCOMOTIVES 


increasing capacity or efficiency, was not 
definitely determined.” Of the engines we 
are told that “the results show-that the 


*Superheated Steam. +t Saturated steam, calculated. 
re! GENERAL RESULTS OF THE TESTS. 

the book contains a summary of con- 
ol “sions and from these we make a few 
‘om ‘tracts. The most striking of these con- 


“usions is the fact that the locomotive, 
‘oth in its boiler and its engine, compares 
‘worably in economy with stationary en 
snes. As the report puts it, “A study of 
the data showing the steam consumption 
ge indicated horse-power-hour as well as 
eam and coal per dynamometer horse 
Power-hour, indicates that the perform- 
Pt the steam locomotive is far better 
commonly supposed, and that the 
compares favorably with other 

fetot nore — quetl -— wanin, ” he 
ea inary significance that 
“Copies of + r be aine 
ta gavball, Purchasing! Agent ‘Pennsyt 


ade! Street Station, Phil 
Phi, Pa, The price is &5,. 













modern simple freight locomotive of the 
types tested can be depended upon to de 
velop continuously from 1000 to I100 
horse-power. The limit of power under 
constant conditions of running for the 
modern compound passenger locomotive 
may exceed 1600 horse-power. Particu 
larly significant is the high economy 
which attends the action of the simple lo 
comotive over a wide range of action; for 
all speeds and cut-offs commonly employed 
upon the road the variation in cylinder 
performance falling between the limits of 
23.4 and 28.3 pounds of water per indicated 
horse-power-hour. The compound loco 
motives tested when running under all 
speeds and cut-offs gave an indicated 
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horse-power-hour in return for the con- 


sumption of from 18.6 to 27 pounds of 


steam; with the superheater locomotive 
No. 623 [the German locomotive], the 
minimum consumption was reduced to 
16.6 pounds of superheated steam per 
hour. 

“At all speeds the engine of the cross 
compound locomotive No. 585 [a Schenec 
tady two-cylinder compound] were the 
most economical, although the advantage 
of the compound decreased with increase 
of speed. By averaging the steam con 
sumption for each locomotive at each 
speed we obtain Table 1, the consumption 
for engine No. 585 being taken as unity 
This table shows that at the higher speeds 
the advantage of the compound is very 
small; in fact there would be no differ 
ence at about 200 revolutions per minute 
In general the steam consumption of the 
simple engine decreased with increase of 
speed, while that of the compounds in 
creased, which would lead to the conclu 
sion that the steam distribution of the 
compounds was less satisfactory at high 
speed than that of the simple locomotives 

[Passenger] “Locomotive No. 628 [the 
German engine], which in all cases gave 
the best performance, used superheated 
steam; the steam consumption increased 
very rapidly as the power developed in 
creased. Averaging the consumption at 
each speed and taking No. 628 as unity, 
we have the figures of Table 2 

“Throttling tests were made only on th 
first three locomotives, and while th 
steam was slightly superheated by wire 
drawing, any considerable amount of throt 
tling did not prove as economical as run 
ning with open throttle and shorter cut 
off. Very small throttling had no appre 
ciable effect 

“Eliminating tests in which the machine 
friction was apparently abnormally high 
Table 3 gives maximum and minimum 
values of machine efficiency for each num 
ber of revolutions.” 

GENERAL CONCLUSION 

Of general conclusions we extract thy 
following 

“The quality of steam delivered by 


boilers of locomotive under constant 
conditions of operation is high, vary 
ing somewhat with different locomotive 
and with changes in the amount of powe! 
developed, between the limits of 98.3 and 
gg per cent 


S generally 


“The evaporative efficiency 


maximum when the power delivered 
least. Under conditions of maximum ef 
ficiency most of the boilers tested evap 
orated between 10 and 12 pounds of water 
per pound of dry coal. The efficiency 
falls as the rate of evaporation increases 
When the power developed is greatest it: 
value commonly lies between limits of ¢ 
and 8 pounds of water per pound of dry 
coal 

“The loss of heat through impet 
fect combustion is in most cases small, 


except as represented by the discharg: 
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from the stack of solid particles of fuel. 

“The steam consumption per indicated 
horse-power-hour necessarily depends up- 
on the conditions of speed and cut-off. For 
the simple freight locomotives tested, the 
average minimum is 23.7. The consump- 
tion when developing maximum power is 
23.8, and when under those conditions 
which proved to be least efficient, 29. 

“The compound locomotives tested 
using saturated steam, consumed from 
18.6 to 27 pounds of steam per indicated 
horse-power-hour. Aided by a superheater 
the minimum consumption is reduced to 
16.6 pounds of superheated steam per hour. 

“The loss of power between the cylin- 
ders and the drawbar is greatly affected 
by the character of the lubricant. It ap- 
pears from the test that the substitution 
of grease for oil upon axles and crank 
pins increases the machine friction from 
75 to 100 per cent. 

“The coal consumption per dynamo- 
meter horse-power-hour for the simple 
freight locomotives tested is, at low speed, 
not less than 3.5 nor more than 4.5 pounds. 
the value varying with running conditions 
At the highest speeds covered by the tests 
the coal consumption for the simple loco- 
motives increased to more than 5 pounds 


“The coal consumption per dynamome- . 


ter horse-power-hour for the compound 
freight locomotives tested is, for low 
speeds, between 2 and 3.7 pounds. Re- 
sults at higher speeds were obtained only 
from a two-cylinder compound. the effi- 
ciency of which under all conditions is 
shown to be very high. The coal con- 
sumption per dynamometer horse-power- 
hour for this locomotive at the higher 
speeds increases from 3.2 to 3.6 pounds 

“The coal consumption per dynamometer 
horse-power-hour for the four compound 
passenger locomotives tested, varied from 
2.2 to more than 5 pounds per hour, depend- 
ing upon the running conditions. In the 
case of all these locomotives the consump- 
tion increases rapidly as the speed is in- 
creased. 

“A comparison of the performance of 
the compound freight locomotives with 
that of the simple freight locomotives is 
very favorable to the compounds. For 
a given amount of power at the drawbar. 
the poorest compound shows a saving ir 
coal over the best simple which will av- 
erage above 10 per cent., while the best 
compound shows a saving over the poor- 
est simple which is not far from 40 per 
cent. It should be remembered, however, 
that the conditions of the tests, which 
provided for the continuous operation 
of the locomotives at constant speed and 
load throughout the period covered by 
the observations, are all favorable to the 
compound. 

“With the testing plant in its permanent 
location at Altoona, it is proposed to con- 
tinue the work begun at St. Louis and tc 
make further investigations of locomo- 
tive performances. The tests already 
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made have suggested lines along which it 
would be profitable to continue further 
experimental work.” 

The service performed by the Pennsyl- 
vania Railroad in organizing and carrying 
on these tests and in publishing the re- 
sults of them can scarcely be too highly 
commended. It is admirable in every 
way. 





Lubrication and Temperature of 
Bearings.* 


BY A. M. MATTICE. 


[ will confine my remarks to a few 
practical observations, principally on the 
matters of lubrication and temperature. 

In a great many cases bearings give 
trouble although the surface velocity and 
pressure per unit area are well within safe 
limits, the troubles being caused by the 
lack of attention to small but essential 
details. 

One of the comnonest causes of trouble 
in two-part bearings is side binding. 
This occurs principally in vertical engines 
and in other machinery where the prin- 
cipal load on the bearing is that due to 
the dead weight of the rotating part. The 
bearing boxes are too often bored and 
scraped to a good fit all around without 
being eased off to prevent wedging action 
near the parting of the boxes. This not 
only causes a tremendous pressure on the 
bearings at these points, but prevents the 
oil getting in between the shaft and the 
bearings. A bearing is always much bet- 
ter if eased off so that it will be well 
clear of the shaft for at least 20 degrees 
of arc on each side of the center line, and 
even 30 degrees is not excessive. Many 
designers, especially those who have not 
had practical experience in the operation 
of machinery, seem to dislike to lose any 
part of the bearing area by easing off the 
sides of the boxes, but area at these points 
is more detrimental than efficient, and 
bearings which are originally made with 
all around contact can frequently be im- 
proved by the use of hammer and chisel. 

Give the oil a fair chance to get in its 
work. The edges of bearing boxes are 
frequently left sharp, thus scraping off the 
oil instead of assisting it to enter. If 
the box is eased off to form a channel 
for the oil, meeting the shaft approxi- 
mately on a tangent, oil will be drawn in 
instead of being scraped off. 

OIL GROOVES. 

In the matter of oil grooves also, de- 
signers frequently seem loth to sacrifice 
bearing area, apparently losing sight of 
the fact that no area, no matter how great, 
can be sufficient unless properly lubrica- 
ted. Oil grooves should be large, ar- 
ranged so as to keep the oil well distribu- 
ted, and should have the edges well 
rounded off to faciliate the entrance of 


*Contributed to the discussion on bearings 
at the New York meeting of the American 
Society of Mechanical Engineers. 
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oil between bearing and journal. Tip 
simple removal of the sharp ceive of the 
groove is not sufficient. Too many de. 
signers, moreover, seem to look upon the 
matter of oil grooves as of tov little jm. 
portance to be worthy of their consider. 
ation, but rather something to be left pj 
the shop to take care of, or to be neglected 
entirely. The result frequently is an oj 
grooving which more harm than 
good, leading the oil to certain parts of 
the bearing and leaving other parts dry, 


does 


FLOODED LUBRICATION 

From time to time various 
improved lubrication have appeared, such 
as ring oiling, chain oiling, felt pads, 
packed waste, compression and _ spring 
grease cups, etc. But with the exception 
of the “splasher” system, which is ver 
efficiently used in a number of types of 
enclosed engines, the old type of drop-by- 
drop lubrication, feeding the oil in home- 
opathic doses is the one most generally 
used with engines, although it is about the 
least efficient and most expensive method 
of all. It is not only a wasteful method, 
but leads to danger of cutting bearings 
by reducing the oil supply to a dangerous 
minimum. It is not altogether the fault 
of engine builders that this form of lu 
brication is the one most generally used 
by them, but rather because purchasers 
will not stand the slight additional first 
cost of a better method. 

Ring oiling and kindred systems are 
very efficient for a large class of bearings, 
but unfortunately are not well adapted to 
engine work, especially in large sizes, a: 
though some designers have done some 
very good work along this line. 

Grease and similar lubricants have thet 
limitations, but are ideal lubricants for 
many purposes, and in engine work can b 
used to good advantage on the smaller 
parts of valve gear and even on eccentrics 

Supplying oil under pressure is a ne 
cessity with step bearings which catf) 
very heavy weights, and has been applied 
with success to horizontal bearings whet 
the work is extremely heavy; but this 
class of lubrication may be considered 4 
adaptable only to special cases where * 
is an absolute necessity, to be avoided 


systems of 


possible. 

The central gravity system of lubncr 
tion which has come into extensive us ’ 
engine installations within the past 
years has resulted in a marked saving ® 
cost of lubrication and the elimination 4 
bearing troubles, and the details of su 
systems are well worth the serious * 
tention of engineers. I refer to the 9° 
tems which, while varying in details, 
prise essentially an overhead supply ta 
pipes leading to all bearings with vale 
for regulating the supply, arrangemes 
for catching the overilow oil, seis 
tanks, filters and pumps for returning * 
oil to the supply tank, the whole sys 
being automatic, and resulting in yor 
tinuous circulation of oil. Although 
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ystem is at present used principally in 
urge installations, it has been used with 
wecess in smaller plants, and I believe 
that engincers would be fully justified in 
ysing it in installations of single engines 
of large or even moderate size. Its suc- 
cess is not only due to the saving of 
labor, as in large installations, but by sup- 
plying an excess of oil to the bearings 
the oil does not become “worn out,” as in 
the drop-by-drop system, resulting in a re- 
duction of oil bills. 

A further extension of the principle of 
circulation of oil obtains in 


continuous 
the flooded system of lubrication which 
has come into use in connection with 


seam turbines. In fact, this system was 
introduced by Parsons before the central 
gravity system for reciprocating engines 
came into vogue. This system consists 
in supplying to the bearings as much oil 
a3 will ow through them; the oil carry- 
ing away the heat of the bearings and be- 
ing cooled in a tubular cooler before going 
jack to the bearings again. The oil is 
not forced into the bearings under pres- 
wre, but simply supplied at a head of 
from a few inches to several feet; just 
enough to allow it to flow freely to the 
vearings. As the oil is nowhere exposed 
to the outside air, circulating only in a 
closed system, it collects no dirt and does 
not need to be filtered, but is used over 
and over again continuously, the entire 
il supply circulating through the bearings 
every few minutes. 
ECONOMY OF OIL. 

By means of this system speeds and 
pressures are used which would otherwise 
ve impossible, and, what is of still greater 
terest to the owner, is that the oil con- 
umption is reduced to a minimum. As 
mstances of this I would cite the cases of 
wo installations of 4o00-kw. steam tur- 
mes of the Parsons type running at 3600 
evolutions per minute, one of which used 
only 50 gallons of oil in six months and 
the other one 55 gallons. At another 
lat one turbine of 4oo-kw. and an- 
other of 750-kw. used only three barrels 
‘oil in sixteen months. In another case 
‘WO 100-kw. turbines used one-half gal- 
on of oil per turbine week. 

| crossed the Atlantic last summer in 
the turbine steamer “Virginian,” and upon 
‘Westigating the consumption of oil I 
“und that no oil had been added to the 
lanks for four successive round trips be- 
‘ween Liverpool and Montreal, and the 
— had not appreciably diminished. 
- i. tank had a total capacity of 
sl a peoes, but only 144 gallons of 
circulated wo put in, and this was being 
neue through the bearings at the 
the a. 40 to 50 gallons per minute, 
tae supply being circulated in less 

ty four minutes. 
€ turbine steamer “Queen Alexan- 
‘ which in the summer season makes 
mee on the Clyde, used less than 
mite of oil during a season of be- 
f and five months. 


dra” 
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The oil consumptions of turbine steam- 
ers above quoted are for the bearings of 
the turbines proper, each steamer having 
three turbines. The line-shaft bearings 
have ordinary lubrication, but I have no 
doubt that before long it will become the 
practice to use on such bearings the same 
system of flooded lubrication as on the 
bearings of the turbines themselves. 

Users of engines and other machinery 
would do well to take a lesson from the 
results of steam turbine lubrication, which 
has demonstrated beyond a doubt that 
the supply of oil in large excess of that 
actually required to prevent bearings cut- 
ting is in the long run the most eco- 
nomical, and far in advance of the old 
drop-by-drop method. 


TEMPERATURE OF BEARINGS. 


Another matter upon which a_ few 
words may not be amiss is that of the 
temperature of bearings. There seems to 
be a wide misapprehension as to what is 
a safe temperature. I believe that much 
of the idea about safe temperatures is an 
inheritance from the time when lubricat- 
ing oils were all of animal or vegetable 
origin and is not applicable to the high 
test mineral oils of today. 

Some time ago I happened to get into 
a controversy as to proper bearing tem- 
peratures, the immediate cause of which 
was an engine whose main bearings ran at 
a temperature of about 135 degrees F., 
while the owner claimed that a tempera- 
ture of over 100 degrees was unsafe and 
produced “expert” testimony to that 
effect. Knowing from experience that 
this view was not correct, but requiring 
testimony to the contrary, I proceeded to 
have examinations made of the tempera- 
ture of bearings of a large number of en- 
gines of various makes. The result of 
this investigation showed more large en- 
gines running with bearings at tempera- 
tures over than under 135 degrees. Many 
bearings were running at over 150 de- 
grees, some considerably higher, and in 
one case a continuous temperature of 180 
degrees was found, and in all of these 
cases the bearings were giving no trouble. 

In this connection it might be well to 
point out that the introduction of direct 
connected _ electric has in 
creased the temperature of engine bear 
ings, with the same engines working un 
der similar conditions. At first sight this 
may seem paradoxical, but it is easily ex 
plained. With the older types of drives 
the eccentrics were seldom covered, and 
crank oil guards, if used, were of an open 
type. But when driving direct-connected 
generators, where it is necessary to keep 
oil off the windings and commutators, 
closed oil guards are fitted over cranks 


generators 


and eccentrics. This not only increases 
the temperature of the crank pins and 
eccentrics by preventing a circulation of 
air, but also retards the radiation of heat 
from the main bearings as well. An ad- 
ditional reason is that with belt or rope 


. 
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drive the large wheels and the belts or 


* ropes themselves cause a considerable cir- 


culation of air, which reduces the bearing 
temperature, or rather the apparent tem- 
perature, as evidenced by feeling the out- 
side of the With direct-con- 
units circulation of 
with 


bearing. 
nected the 
greatly reduced, 
perature effect. 


air is 


consequent tem- 


Personal. 
Albert Ladd Colby has opened an oftice 
as consulting engineer 


and iron and steel metallurgist, at 477 
Central Park West, New York City. 


and _ inspecting 


Harry Gwinner, who has been designer 
with the Consolidated Company, 
and the Chesapeake Iron Works, of Bal- 
timore, Md., has been appointed to the 
chair of 
Maryland 
Park, Md. 


Gas 


Mechanical Engineering in the 


Agricultural College, College 
A syndicate of Mexican capitalists has 
called Mr. Nazel, of the Nazel Engineer- 
ing and Machine Works, Philadelphia, to 
Mexico. Mr. Nazel will give expert ad- 
vice regarding an engineering enterprise 
in which the Mexican Government ‘is also 
interested. 
month, 


He will probably be away one 


Morton H. Anderson has resigned his 
position of superintendent of the De La 
Vergne Machine Company to become 
superintendent of the Reliance Works of 
the Allis-Chalmers Company, Milwaukee, 
Wis. Mr. had with the 
last-named for fifteen 
previous to coming to the De 
Machine Company. 


Anderson been 


company years, 
La Vergne 
George H. Baush, of Springfield, Mass., 
who has been vice-president and general 
superintendent of the Baush Machine Tool 
Company 1 8g6, 
has resigned his position, though still re 


since its organization in 
taining his financial interest in the con 
cern. Mr. Baush has made no plans for 
the future and will take a much-neeeded 
vacation before engaging in new work 


Obituary. 


Henry Rustin, a well-known electrical 
engineer, who designed the illuminations 
of the World’s Fair at the 
expositions at Buffalo Omaha, died 
recently at his home in Neb 
Jackson Richards, Sr., for 25 years ma 


ter mechanic of the Philadelphia & Read 


Chi ago and 
and 


llorence ’ 


ing Railroad, died recently at his home in 
Philadelphia, Penn. He was the inventor 
of the Richards balance engine and other 
retired three 


railroad appliances. He 


years ago. 

Andrew H. Hammond, president of the 
Hammond Reed Company of Worcester, 
Mass., life the 


trade of iron molding but later engaged 


who in early followed 


in the manufacture of organ reeds and 


built up one of the largest establishments 
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of the kind in the world, died March 1, 
aged 75 years. 

John Milton Greist, president of the 
Greist Manufacturing Company of West- 
ville, Conn., and one of the leading in- 
ventors and manufacturers of New Eng- 
land, died at his home in Westville, Feb- 
ruary 23, after an operation, Mr. Greist 
was born in Crawfordsville, Ind., and 
was 53 years old. 

Edward Edwards, of Catasauqua, Penn., 
was stricken with apoplexy February 21 
in his office at the Slatington Rolling 
Mills, of which he was president, and died 
during the night. Mr. Edwards was born 
in Wales 64 years ago, came to this coun- 
try when a youth and learned iron-mak- 
ing under David and Samuel Thomas. 

James A. Mason, assistant superinten- 
dent of the Blake & Johnson Company, 
Waterbury, Conn., died in that city, Febru- 
ary 24, of Bright’s disease, aged 34 years. 
Mr. Mason learned his trade at the Pratt 
& Whitney shops in Hartford and was 
employed at that place for about 15 
years, the last four or five as a foreman. 
He had been located in Waterbury about 
two years. 

Edwin Gilbert, president of the Gilbert 
& Bennet Manufacturing Company, of 
Georgetown, Conn., died March 1 at Cres- 
cent City, Fla., aged 80 years. He was 
born in Georgetown and had always ‘ived 
there. He was one of the first to manu- 
facture wire goods and was the inventor 
of machines which weave over a mile 
each of wire fencing in a day. After 
working for many years as a mechanic he 
became a manufacturer and thirty years 
ago organized the company of which he 
was president. 

Samuel Thomas, a pioneer  pig-iron 
manufacturer, died February 21 at 
his home in Catasauqua, Penn., after an ill- 
ness of several months of kidney disease, 
aged 79 years. Mr. Thomas was born in 
Wales and was a son of David Thomas, 
who first successfully introduced in this 
country the anthracite blast for the man- 
ufacturer of pig iron. David Thomas and 
his son in _1854 organized the Thomas 
Iron Company, and established works at 
Hokendauqua, Penn. The company now 
operates twelve stacks in various parts of 
Pennsylvania. 

John W. Babson, chief of the issue and 
gazette division of the United States Pat- 
ent Office, died at his home in Washing- 
ton, March 1, aged 71 years. He was 
born in Maine, was graduated from Maine 
Wesleyan College, where he afterward 
served as an instructor. He went to 
Washington in 1861 as secretary to the 
then Vice-President, Hannibal Hamlin, 
and in 1866 was transferred to the Pat- 
ent Office. He served as departmentary 
commissioner of patents, chief of the pen- 
sion division, and in charge of the official 
gazette, which was under his supervision 
up to the date of his death. 

William, Alfred Hovey, well known in 
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journalistic and engineering circles, died 


‘at Boston, Mass., February 17, aged 64. 


Mr. Hovey for several years after the 
Civil war was connected with coal min- 
ing interests in Pennsylvania, as engineer 
and superintendent, and later removed to 
Chelsea, Mass., to conduct a weekly pa- 
per. In 1872 he became managing editor 
of the Boston Commercial Bulletin and 
in 1875 succeeded to the editorship of the 
Transcript, from which position he re- 
tired in 1881 to establish the Manufac- 
turers’ Gazette. Later he became presi- 
dent of the Merchants’ Electric Light & 
Power Company, and then editor of the 
Electrical Review in 1884. Since 1885 he 
had been connected with the American 
Bell Telephone Company. 


Samuel Pierpont Langley, secretary of 
the Smithsonian Institution at Washing- 
ton and known throughout the world as 
a scientist, died after a second stroke of 
paralysis, February 27, at Aiken, S. C,, 
aged 72 years. He was born in Roxbury, 
Mass., graduated from the Boston High 
School and early in life took up the prac- 
tice of architecture and civil engineering. 
In 1865 he became an assistant in the 
Harvard observatory and in 1867 was ap- 
pointed assistant professor of mathematics 
at the United States Naval Academy. The 
same year he was made a director of the 
Alleghany observatory, where he _ re- 
mained for twenty During this 
time he founded the system of standardi- 
zation of time for railroads and invented 
the bolometer, a thermometer of extreme 
delicacy. Jn 1870 he began his studies 
in solar physics, a field in which he be- 
came a recognized authority. He was ap- 
pointed secretary of the Smithsonian In- 
stitution in 1887 and later devoted much 
of his time to the study of aerial naviga- 
tion, a field of effort which he abandoned 
a short time ago upon the failure of his 
experiments with an aeroplane propelled 
by a gasolene engine. Professor Langley 
was a prolific writer upon scientific sub- 
jects and a member of many scientific as- 


years. 


sociations, 


Business Items. 


Diamond Machine Co., of Providence, 
are opening a salesroom at 18 Dey 
Street, New York City, which will be in 
charge of H. F. Frevert. They will carry a 
full Jine of their grinding machines in stock 
and will be in position to make deliveries 
at short notice. 


The 
Bi. Bes 


A new company has been incorporated at 
Buffalo, N. Y., to be known as the Buffalo 
Crucible Castings Co. It is capitalized at 
$150,000 and will manufacture crucible steel 


castings, for use in automobiles and the 
smaller machines. E. G. Ripple of the Buf- 
falo Foundry Co., John L. Osgood, George 


Bleistein, A. W. Thorne and F. L. Bapst are 
the directors. 

The Diehl Manufacturing Company has 
recently leased the entire building at 1305 
Race St., Philadelphia, Pa., for use as a 
warehouse, and a complete stock of ap- 
paratus of all kinds will be carried. The 
large increase of the business of the Phil- 
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adelphia office of the company has made this 
action necessary. The office stil! remains at 


1217 Filbert St. 

The Olds Gasolene Engine Wor} | Ansing 
Michigan, have just announced the consol| 
dation of their company with th. American 


Suction Gas Producer Co., of the same e¢jty 
This new company is to have a ec: pitalization 
of $612,000 and is to be called th. Olds Gas 
Power Co., the object of which is the many 
facture of gas engines, gas producers and the 
smaller gasolene engines for various Uses 

The Toledo Machine and Tool Co., of q 
ledo, Ohio, builders of bar and sheet meta! 
working machinery as well as designers and 
builders of special machinery experi 
encing a most gratifying increase of their ey 
port business and are receiving and shipping 
large orders to France, Belgium 
and Holland. A large business is also being 
done by this firm in Canada. 


are 


Germany, 


Manufacturers. 





The Kellogg Iron Works of Buffalo, N, y. 
will move to Hamburg N. Y. 

The Iowa Ice Company, Des Moines, lowa 
will build an artificial ice plant. 

The Dunkirk (N. Y.) 
adding a boiler house and a 

The Marshall-Wells Hardware Company 
Duluth, Minn., will erect a new factory. 

Joseph Bancroft & Sons, Wilmiugton, Del 
cotton finishers, etc., will erect a new factory 

The Mexia (Texas) Light and Water Com 
pany is erecting a plant at Springfield, Tex 

The Automatic Machine Company, Bridge 
port, Conn., is having an addition built to its 
shop. 

P. Derby & Company of New York, wil 
erect a $100,000 chair factory in Jersey City 
N. J. 

Fire destroyed the pant of the Willard Bag 
and Manufacturing Company, Wilmington 
ma C. 

The Portland (Ore.) 
pany will make extensive improvements at !f* 
plant. 

The plant of the 
Company, Pymouth, Pa., 
capacity. 

A new foundry building is to be erected® 
the plant of the United States Sanitary (om 
pany at Monaca, Pa. 


Stone Company, is 
wet kiln 


General Electric Cow 
Howell's Mining Dri 


will be increased it 


Steel Company, 
incorporated wit’ 


The Avonmore Cast 
Uniontown Pa., has 
a capital of $150,000. 

Greenlee Bros., Rockford, 
special woodworking machinery, are planoine 
to put up a large addition. 

Plans are completed for 
house to be erected by the 
Street Railroad Company. 

It is reported that the Corbin Screw get 
pany, New Britain, Conn., has in view i 
erection of a large plant 

The Berwind-White Coa! Mining Compt! 
of Philadelphia, will erect car te 
shops at East Hollidaysburg. 

The New England Boiler - 
perfected plans for the erection of a? 
plant in New London, Conn. 


the Colorado & Soutbe 
which bane 


been 


IIL, builders 


the new pone 
Pittsfield (Mass 


"a., 
Company ™ 
The car shop of 


Railroad at Denver, 
lately will be rebuilt at 


Colo.. 
once. 


: ~ pes 8 
The Pittsburg Plate Glass Company ge 
and will erect 


creased its capital stock 
other plant in Crystal City, Mo. s 
The William Powell Company, io 
founders, Cincinnati, Obio, will erect # 
£40,000. 


foundry building to cost os 

Joseph Z. Collins, carriage puilder, ™ 
den, N. J., will erect a new puilding, &” 
with steam heating and electric powe 
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The Kokomo (Ind.) plant of the Kokomo, 
Marion and Western Traction Company will 
be enlarged. 

The city of Manitowoc, Wis., is consider- 
ing a site for the proposed new municipal 
water works. 

The factory of the J. L. Thompson Man- 
facturing Company, rivets, etc:, Waltham, 
Mass., is being enlarged. 

Work bas been commenced on a new fac- 
tory for the Hersey Manufacturing Com- 
pany, Boston, Mass., making water meters, 
ete. 

R. E. T. Pringle & Co., Ltd., Montreal, 
Canada, will build a new $30,000 electrica) 
factory to be equipped with the latest ma- 
chinery. 

The plant of the Bellefontaine (Ohio) 
Bridge & Iron Company, destroyed by fire 
recently is to be rebuilt immediately on a 
larger scale. 

The Utah Packing Company, Salt Lake 
City, has been reorganized and will put up 
a large plant. George C. Whitmore of Nephi, 





Utah, is president. 
The electric power house for the terminal 
ig station of the Pennsylvania, New York and 


long Island Railroad tunnel 
will cost $300,000. 

The plant of the Northwestern Manufac- 
turing Company, burned sometime ago, is 
to be rebuilt. The company manufactures 


in New York, 


ry P 
F wagons and chairs. 
“ The Standard Knitting Mills, Knoxville, 


Tenn., will spend about $100,000 in improve- 
pe ments, which will include a new engine house, 
boiler house, yarn mill. 

Plans have been completed for an addition 
1 to the present factory and a new factory for 





ity the B. A. Bliss Company, Meriden, Conn., 
manufacturing novelties. 
Bag 
ton 
Catalog Notices. 
‘ow ——— 
: its The Means Foundry & Machine Co., Steub- 
enville, Ohio. Catalog of brass and bronze 
Ori castings. Illustrated, 544x8%4, pp. 9, paper. 
d it A. W. Harris Oil Company, Providence, 
R. |. Attractive booklet entitled “Petroleum 
ul Lubricating Oils” which describes the various 
Coo ills made by this company. Illustrated, 4x8, 
pp. 82, paper. 
Ingersoll-Rand Co., 11 Broadway, New 
wit! York. Catalog No. 45, describing Ingersoll- 


Sergeant rock drills for mining, tunneling, 
rs of quarrying, and general rock excavation. II- 
lustrated, 6x9, pp. 96, paper. 


pine 
Termaat & Monahan Co., Oshkosh, Wis. 
pone! Catalog describing gasolene marine engines. 
388 Tables of sizes and weights and price lists 
are given, as well as line drawings showing 
ows principal dimensions. 514x714, pp. 40, paper. 
@ th American Locomotive Co., New York. 
Pamphlet entitled “Four-Cylinder Balanced 
pss npeend Locomotives,” which is a reprint 
ropa » & paper by F. J. Cole read before the 
Railway Club of Pittsburg. Illustrated, 6x9, 
Dp. 32, paper. 
. 
ae The Vauxhall and West-Hydraulic Bngin- 
. ‘ring Co., Ltd., 23 College Hill, London, 
BC. Catalog of hydraulic and arsenal ma- 
athe chinery, This is a very comprehensive book, 
bart printed on fine coated paper and containing 
uumerous half-tone illustrations. 814x11, pp. 
pas 5 89, cloth, 
rect © Hyatt Roller Bearing Co., Harrison, N. J. 


Bulletin No, 28. ‘This givés a resume of 
es tte advantages and applications of the Hyatt 
‘4 and shows a number of applications 
hich have been commercially made of these 

Ms under various conditions. List of 
ney tables of dimensions, line and _ half- 
billets ne are also given. Copy of the 
on Will be sent to anyone interested on 
Wlication, 6%4x8%, pp. 46, paper. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion, Oopy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Caliper cat free. EB. G. Smith Columbia,Pa. 
Cox Computers, 75 Broad st., New York. 


Will buy or pay royalty for good patented 
machine or tool. Box 282, Amer. MACH. 


Parallel attachments for drawing tables. 
F. G. Hobart, Beloit, Wis. Dealers or by mail. 


Light and fine machinery to order; models 
and elec. work specialty. 6. O. Chase, New- 
ark, N. J. 


Wanted—Pressure Blower, capacity about 
same as Root’s No. 5. Address Brown, P. O. 
Drawer 6, New Haven, Conn. 


Mechanical draftsman (locomotive) going 
to Germany 3 months, desires to represent 
some concern. Box 254, AMerR. MAtH. 


Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford st., Phila- 
delphia. 


Work Wanted 
for building fine 
G. N. McKibbin 
Norwalk, Conn. 


-We are thoroughly equipped 
automatic machinery. The 
Manufacturing Co., South 


Any kind development work, special auto- 
matic machines, gas engines, automobiles, 
etc., designed. H. P. Moorees, M. E., E. B., 7 
East 42nd st., New York City. 


Wanted, at once, a 36-inch 
cutting attachments, short bed. 
condition to turn out perfect work. 
X, 257, AMEPRICAN MACHINIST, stating 
particulars. 


Well-known firm desires for Germany the 
sole agency for plain and universal Internal 
Grinding Machines 12 inches by 40 inches 
between centers, as well as for other modern 


lathe, screw 

Must be in 
Address 
full 


machinery, viz., Automatic Screw Machines, 

ete. Address H. 3. 12377, care Haasenstein 

& Vogler A. G., Hamburg, Germany. 
Wanted—For large manufacturing concern 


in Illinois, first-class up-to-date man as fore- 
man of machine shop, large department, 
fairly heavy work. Also a foreman of small 
blacksmith shop who would be willing to 
run a fire himself when necessary. Engin- 
eering Agency, Monadnock Block, Chicago. 


Draftsmen—-Experienced detailers and de 
signers on electrical and mechanical work 
gas and steam engines jigs, dies and tools, 
pumping machinery, transformers, motors 
generators, etc.: $65—$130; over 100 posi 
tions open. Write for Vacancy List, Mngin 
eering Agency, Inc., Diamond Bank Bldg 
Pittsburg, Pa. 


Tool Catalog No. 22, 950 pages, bound in 


cloth, Greatest small tool catalog ever pub 
lished Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over. 


Book costs you nothing if you become a cus 
tomer. Montgomery & Co., 109 Fulton st., 
New York City. 

For Sale. 

For Sale—-1000 Steam and Waier gauges 
at $1 each. Send for list to J. L, Lucas, 2 
Fox st., Bridgeport, Conn 

Foundry machine and boiler plant. $14, 
000. $6,000 will buy it. A rare chance. Ad 
dress F. Palfrey, Macon, Mo 

ror Rent Small facto Plainfield 


ding $25 pel 


nfield, N. J. 


vasolene engine, railroad 


month. A. J. Brunson, Pai 


For Sale—Gas engine business with en 
gines from two to sixty horse power capacity 
Stock of finis!.-d and unfinished engines and 
patterns, drawings, el Will sell at a bar 
gain. Apply Bex 55, AMERICAN MACHINIS1 


Business Opportunities. 


manufacture on roy 


Wanted—Factory to 
invented. 


alty the best mine car wheel ever 


Letter patent granted on same Feb. 27 
1906. Por particulars write Dod Haslup, 
Grafton, W. V4. 

Wanted—Active partner in machine shop 
to invest $5000 Now doing repair work 
Want to manufacture such things as are 
needed in the south South Georgia Iron 


Works, Valdosta, Ga 
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Office or mechanical man to invest $10,000 
to $15,000 with services in growing foundry 
and machine shop controling patent special- 
ties, doubling its capacity the past 6 years. 
Good opportunity for young man. Address 
P. O. Box 1456, St. Louis, Mo. 


A young man (29) who has had a techni 
cal education and eight years’ experience 
selling machine and electrical tools wants to 


represent one or two manufacturers in New 
York City. Advertiser has many personal 
acquaintances among machine tool dealers 


and users and is at present representing one 
firm, whom he is privileged to offer as refer 
ence. Office is in center of machinery dis- 
trict, and would be conducted as New York 
office of parties represented on either salary 
or commission basis. Box 280, AMER. MACH. 


_A Manufacturing Concern having a varied 
line of machinery, wishes to dispose of one of 
its lines which consists of stationary gaso 
lene engines. These engines run in sizes of 
from 2 to 20 H.P., and are adapted for all 
kinds of work Business in this line has run 
$50,000.00 a year Patterns, drawings and 
good will will be sold at a reasonable figure. 
Parties desiring to add another line to their 
business, or those desirous of going into the 
manufacturing business will find this to be 
an interesting proposition. Address Gas En 
gine, 260 AMERICAN MACHINIST 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion About six words make a 


line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 


us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be re- 
turned. If not forwarded they will be 
destroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading igency advertisements 

placed under Miscellaneous Wants 


must he 


Situations Wanted. 


indicates 
nothing else, 


Classification 
advertiser, 


present address of 


CONNECTICUT 


Expert theoretical and practical gear cut 
ter desires change Box 277, AMER. Macn 
Position a uperintendent in a _ factory 
manufacturing sheet bra goods: have had 
fifteen years’ experience in that line in one 
of Waterbury’s largest concert Bra 
Box 718, Waterbury Ct 
Situatior Vanted Salesmat enera na 
chinery hinets pecialti technical 
graduat« S veal old a ea mechanical 
experience > é travelin peal Span 
h: unquestionable ence Box 262, A. M 
Superintendent lroreman—-High-class 
tool and die make and machinist Man of 
exceptional abilit and Inality -0 years 
xperience on lig and heay interchangea 
ble work< capable « emovin obstacles in 
faulty constructed and poorly designed ma 
hine reducil 0 nd hringing about phe 
nomenal and itisfactory result former 
superintendent 0 i large machine shop 
test of reference Box 261 AME! MACH 
( ie j I in 
it present ‘ i man with a irge mat 
actu con n in tl est Box 269, 


Wanted position g iperintendent or 

foreman or ma ine shop ip-to-date machine 

hop practice Ifuste n producin ork eX 

pert on ©o0 Hoistit or e Engines; 

good reference Bo 276 A MACH 
| : } 

Designit man (30 9 ears’ ex 
perience on general machine design and con 
struction, including dredging machinery, ma- 
rine equipment, engines bollers, conveyors, 
and general rolling mill and foundry equip- 
ment. Thoroughly acquainted with best shop 
practice Large experience estimating ma 
terial and figuring costs Have technica! 
education and executive ability Can take en 
tire charge in drawing room or field Good 


reasons for desiring change Would accept 
responsible position with first-class firm 


dress Rox 279 AMERICA MACHINIST 
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MASSACHUSETTS. 


Factory office clerk. Several years exper- 
fence in general office work, also as cost 
keeper, purchasing agent and systematizer. 
Box 281, AMERICAN MACHINIST. 

NEW JERSEY. 

Master mechanic with 15 years’ experience 
in construction and repair work pumps, etc., 
in large factories. Box 179, Ampr. MAcH. 

General foreman, 18 years shop practice; 
10 years experience on high-grade machinery, 
familiar with the design and construction of 
jigs, fixtures and tools. Capable of producing 
up-to-date results. Box 565, AMER, MACH. 

A young man (37) wth 21 years experience 
in the machine business desires a position 
as assistant superintendent. The past 15 
years on pumping machinery of all kinds as 
machinist. In charge of piecework and vary 
costs and chief clerk for the past year wit 
pump company employing 2300 men High- 
est reference. Box 274, AMBRICAN MACH. 

Mechanical and Electrical Engineer, tech- 
nical graduate, extended experience as me- 
chanical superintendent of large manufactur- 
ing plant and factory manager. Designing 
and installing, manufacturing, steam, electri- 
eal, fire protection equipment, and building, 
shop supervision modern tools and methods, 
successful in organizing and handling help. 
Box 272, AMERICAN MACHINIST. 

NEW YORK. 

Mechanical draftsman and designer desires 
position. Box 278, AMBRICAN MACHINIST. 

Mechanical draftsman, with several years 
shop and office experience, wants position. 
Box 248, AMERICAN MACHINIST. 

Superintendent or manager general ma- 
chine and boiler shops; experienced on marine 
repairs. Box 266, AMERICAN MACHINIST. 

Mechanical draughtsman, 6 years’ in 
draughting room, 3 years machinist, wants 

osition. Automatic machinery preferred. 

ox 271, AM@RICAN MACHINIST. 

Machine shop foreman, familiar with mod- 
ern methods, and interchangeable manufact- 
ure; technical graduate and a hustler; de- 
sires change. ox 232, AmMmeR. MACH. 

A-1 draughtsman, mechanical, seven years 
shop experience, four years draughting. Gen- 
oral and special machinery. Desires to 
change. Box 265, AMERICAN MACHINIST. 


A practical man making a specialty of the 
design and construction of jigs, fixtures and 
tools for the economical production of accur- 
ate, interchangeable parts. Box 264, Am. M. 

First-class case and tool hardener; years 
of experience in high-grade automobile work. 
Practical all-round mechanic. Familiar with 
handling chrome nickel steel. EB. W., 686 
Hart St., Brooklyn. 

Wanted—Position as works superintend- 
superintendent 


ent. At present assistant 

with large Corliss Engine Co. Familiar with 
modern methods. Machinist by trade. Mem- 
ber of the A. S. M. EB. Box 203, Ampr. Ma. 


Position wanted by mechanical designer of 
broad experience, inventor of speed changing 
device for machine tools that will give any 
ratio from standstill to maximum speed, no 
friction clutches. Investigate. P. O. Box 619, 
Schenectady, N. Y. 

OHIO. 

Position as draftsman; 28, practical ma- 

chinist, technical graduate. Box 273, Am. M. 
PENNSYLVANIA. 


Experienced tool-maker; also competent 
at die and pattern-making; 10 years in shops; 
good education; wishes steady position. 
Philadelphia. Box 256, AMBRICAN MACHINIST. 

Toolmaker machinist, jig designer, wants 
position; manufacturing, tool-making, gen- 
eral work or partnership; 30 years; 4 years 
foreman; now has charge 30 men. Box 233, 
AMERICAN MACHINIST. 


Help Wanted. 
Classification indicates present 
advertiser, nothing else. 

CANADA. 

Tool-makers, experienced on gauge, fixture 
and die work. Apply Ross Rifle Company, 
Quebec, Canada. 

CONNECTICUT. 

Wanted—Two first-class tool-makers on 
small, accurate work. The Veeder Mfg. Co., 
Hartford, Conn. 


address of 


ILLINOIS. 


Draftsman—We have positions now open 
for draftsmen. Call or address Western Blec- 
tric Co., Chicago, III. 

Wanted—A man for foreman of assembling 
department in adding machine factory. Must 
be a thorough mechanic, successful in hand- 
ling men, and with full experience in this 
class of work. State age, nationality, experi- 
ence and salary wanted. Address Box 267, 
AMERICAN MACHINIST. 
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Wanted—-Chief Draftsman and engineer 
having experience and practical familiarity 
with elevating, conveying and power-trans- 
mitting machinery, to take charge of drafting 
room in large concern manufacturing the line 
of machinery specified. Must be able to man- 
age the drafting room to secure rapid, effect- 
ive and accurate work. Engineering ability 
and as well keen appreciation of the manu- 
facturing and commercial necessities of the 
business are desirable. For a man of the re- 
quired training and capacity a permanent 
position is open where his value to the con- 
cern should steadily increase. Address with 
as full particulars as possible. Box 174, 
AMERICAN MACHINIST. 


MASSACHUSETTS. 


Wanted—Several machinists on small au- 
tomatic machinery, tools and repair work. 
Permanent situation for competent men. A-1 
factory in Worcester County. Box 213, Am. M. 

Draftsmen—We have openings for three 
draftsmen who are well posted on mill con- 
struction. Vicinity of Boston. State age, 
experience in detail, and salary expected. 
Address “X Y Z.”’ 238 AmMpr. MACHINIST. 


Wanted—HBHight tool makers for light ma- 
chine and tool work. Up to date factory 
with modern equipment. Permanent posi- 
tions for right men. Works situated in Wor- 
cester County. State experience, age and 
wages expected. Box 211, AMERICAN MACH. 

Wanted—-Six die makers for small punch- 
ing, forming and embossing dies and tools, in 
first-class shop with up-to-date- machinery. 
Permanent situation if satisfactory. Factory 
in Central Mass. State age, experience and 
wages expected. Box 212, AMERCAN MACH. 


MICHIGAN. 


Wanted—Ten first-class die makers. Px- 
perienced on drawing, forming and blanking 
dies. New Modern Shop. Good wages to 
good men. Inventors’ Mfg. Co., Kalamazoo, 
Mich. AMERICAN MACHINIST. 


Wanted—Several first-class, experienced 
draftsmen, familiar with heavy engine de- 
signing. State wages desired and = experi- 
ence. Apply or address, Olds Gas Power Co., 
Lansing, Mich. AMERICAN MACHINIST. 








NEW JERSEY. 

Wanted—aA first-class mechanical drafts- 
man; state experience and salary wanted. 
Box 881, AMERICAN MACHINIST. 

Wanted—A young man with some drafting 
and mechanical ability to act as casting in- 
spector. Benj. Atha & Co., Newark, N. J. 

Wanted—Foreman for press room. Must 
be A-1 on drawing and shell dies. Address 
giving experience. Box 229, Amer. MACH. 


Mechanical draftsman on printing machin- 
ery wanted. One capable of taking charge of 
designing a machine. Box 247, Amer. Ma. 


Wanted—Inspector, familiar with type- 
writer or similar work; must be competent 
to take charge of men; give experience and 
salary expected. Box 253, Ammer. MacuH. 

Wanted—First-class lathe and vise men 
for small steel work. Steady work, good pay, 
no trouble. Twenty-five miles from ew 
York City. Box 194, AMBRICAN MACHINIST. 


Wanted—Master Mechanic, competent to 
take charge of large general manufacturing 
plant im New Jersey. First-class references 
required. Address Mechanic, 794 Broad St., 
Newark, N. J. 

Wanted—Mechanical Draughtsman for 
special machinery, jigs, tools. ne with shop 
experience preferred. Address with refer- 
ence, age, experience and salary expected. 
Box 228, AMERICAN MACHINIST. 

Wanted—tThree first-class machine hands, 
Horizontal Bar Mill hands preferred; no la- 
bor troubles here; steady work at good wages 
to competent men. Apply immediately. The 
Reeves Engine Co., Trenton, N. J. 

Wanted—Foundry Foreman to take charge 
of shop employing 70 men. One hour’s ride 
from Philadelphia; must be a capable man, 
qualified to handle men and familiar with 
modern appliances. S. B. H., 192, Am. M. 


NEW YORK. 


Wanted—Draftsmen for jigs, fixtures, dies 
and shop tools. Apply to Mergenthaler Lin- 
otype Co., Brooklyn, N. Y. 

Wanted—Mechanical Draftsman. State age, 
nationality, experience and salary wanted. 
Box 234, AMBPRICAN MACHINIST. 

Machinists—Wanted first-class all-around 
machinists. Apply, ya, 9 wages wanted. 
Gifford-Wood Co., Hudson, N. Y. 


Wanted—First-class machinist; must be 
posted in all branches German; married 
man preferred; factory in country. Address 


Country, Permanent, 255 AMBRICAN MACH. 
Wanted—A few A-1 tool-makers on punch 
and die work. Give references, age, and 
wages expected. None but first-class men 
need apply. Remington Typewriter Co., 
Tlion, N. Y. 
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Toolmakers—Wanted immediately. first. 





class toolmakers on high-grade dies, jigs 
gauges and special fixtures for small machine 
manufacture. Send references to Drawer 7 
Syracuse, N. Y. "s 

Wanted—A competent engin« to take 
charge and care of several large buildings 
having heating plants. A good job for the 
right man. Place within ten miles of City 
Hall. Address A. B. C., 246 Amer. Macy, 

Draftsman on dies, jigs and fixtures for 


light, interchangeable work. 


Location _ 
tral New York. Cen 


Position permanent to com. 


petent men. State previous experience ang 
salary required. Box 258, Amur. Macy. 

Machinists—For floor work. Permanent 
employment for good men. Wages $2.50 per 


day; 9 hour work day; time and half for 
overtime, double time for holidays. Logg. 
tion 25 miles from New York City. Box 2¢8 
AMERICAN MACHINIST. 4g 

Pattern maker, or other person familiar 
with wood patterns, to systematize large pat. 
tern loft, making complete lists, marking ang 
locating patterns systematically; severaj 
months’ work; likely to lead to good perma. 


nent position; location Greater New York. 
State experience and references. Address 
Box 205, AMERICAN MACHINIS’. 
OHIO. 

Wanted—First-class mechanical! draftsmenp, 
experienced in machine tool work. The Niles 
Tool Works Co., Hamilton, Ohio 

Wanted—Designer and draftsman fo 
punch presses, power squaring shears and 


drop hammers. Box 270, AMERICAN Macz 
Wanted—An experienced storeroom keeper 
in machine shop of a plant employing one 
thousand men. Address box 236, Am Macz 
Wanted—tElectrical Engineer ; man familiar 
with direct and alternating currents on new 


work. State experience, references, age and 
wages expected. Box 249, American MA. 


A company employing about 250 men and 
building a line of machine tools wishes an 
assistant superintendent. ‘The position re- 
quires a practical mechanic of executive 
ability and who has a faculty for handling 
men. Give references, state experience and 
name salary desired. Box 167, Ampr. Macu 

Wanted—First-class man to take charge of 
designing of up-to-date jigs and fixtures for 
machine tool work. Must be capable of giv 
ing instructions in use of the same, None 
but parties having practical shop experience 


need apply. State experience and _ salary 
wanted. Address Cincinnati Milling Ma 


chine Co., Cincinnati, O. 

Tool Designer wanted upon special tools, 
fixtures and gauges required for the manv- 
facture of intricate mechanism; man famil- 
iar with tools used in making typewriters, 
sewing machines, small arms of calculating 
machines preferred. Give experience in de 
tail, age, references and salary expected 
Box 250, AMERICAN MACHINIST. 


Wanted—Tool Department Foreman; must 
be good mechanic, with large experience 
special tools, fixtures, gages, sheet metal cut 
ting dies, plain, compound and sub-press; 
capable of handling about 200 tool and de 
makers, and understand modern shop meth 
ods, exceptional opportunity for the right 
man. Give experience in detail, age, 
erences and salary expected. Box 251, Au. M 


Equipment Engineer wanted; man betweed 
30 and 40 years of age, well educated, ener 
getic and experienced in the manufacture of 
high-class, medium and smal! machine tools; 
capable of conducting negotiations for the 
purchase of tools and of preparing plans for 
the proper installation of machines in vari 
ous departments. Give experience in detal! 
also references and salary expected. D0 
252, AMERICAN MACHINIST. 


PENNSYLVANIA 
Wanted—High-grade 
for air compressor work. 
chinery Co., Bradford, Pa. ; 

Wanted—First-class instrument and to 


erecting machinists 
The Blaisdell Mt 


makers; also large machine tool operat 
Address Employment Department, a 
house Electric & Manufacturing Co, 
Pittsburg, Pa. os 
he y 2 any maintains 
‘ Monotype Compan) cet the 


school to train young men to m of 
stantly increasing demand for operator 
its type casting and composing machine. 

operators have done so well that it a 


more applications for places than ; 
filled. In making selections these qual 
cations carry most weight; common - 
type-foundry experience, printing office Full 
rience, automatic machinery experiene i? 
particulars will be furnished to inquire ‘hes 


furnish the same information about 
selves. The Lanston Monotype Machine 

1231 Callowhill. St., Philadelphia, F® 
RHODE ISLAND. = 

Machinist Wanted—A reliable youns 
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A good many years ago when I was an 
apprentice, a faithful and patient friend 
spent hours drumming into my head the 
mysteries of the cam chart. His methods 
were in a general way akin to those recent- 
ly illustrated in the AMERICAN MACHINIST. 


When I left the employment of this friend, . 


one of the first jobs I fell heir to was to 
complete the design of a cold header which 
had been schemed out and almost finished 
by avery able man, whose death had tem- 
porarily put an end to the work. It was 
a special machine for a special class of 
work, and nobody about the place was 
familiar with it, so very naturally the 
starting point was the cam chart, which I 
was horrified to find, looked like Fig. 1. 

I will not venture to say how much time 
[ put on this chart or how much midnight 





FIG. I. 


ai I burned on my own account in rav- 
ling this mystery, for such it was to me. 
: finally managed to reduce it to terms or 
ideas that | understood, and_ recon- 
Stucted the chart to look like Fig. 2. For 
awhile after that I was afraid to speak of 
#cam chart, lest some one would spring a 
mW one on me which would leave me 
oundering again. Since that time I have 

to college, studied text-books and 
Professors, and glanced into many refer- 
ee books without ever having seen or 
d of a published word regarding the 
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C LIBR AP s on the Cam Chart. 


BY JOHN ROY. 


construction, use or theory of any kind 
of cam chart until the appearance of 
C. F. Smith’s excellent articles in Vol. 28, 
Part 1, of the AMERICAN MACHINIST. I 
did not agree with him in every particu- 
lar, but the worth of the paper was so 
apparent, and so far above anything I 
could do myself, that I determined: not 
to confuse the readers by objections. 
However, a man should be pretty careful 
about what he puts into print, for cold 
type add a dignity and weight to an 
opinion which too frequently converts it 
into a law to those struggling for informa- 
tion. For this reason I wish he had dis- 
cussed more at length cam and short sys- 
tems different from his own (I am sure 
he has met with many such) and had gone 
through some process of elimination of 








AN UNDESIRABLE FORM OF CAM CHART. 


the bad or worst ones. I have worked 
into, evolved, or absorbed a pretty definite 
method of procedure for the design of 
cams, yet I was startled the other week 
to find one of my young men breaking 
away from precedent and trying to lay 
out a cam as described in the article re- 
ferred to, because he considered the said 
precedent bad and not according to the 
rules. Hence, in self defense, it seems, 
I must seek to print my ideas in order to 
keep them. 

I will do it categorically in the form of 






335 


a comparison with Mr. Smith’s articles. 

1. Laying out the chart with cams over- 
lapping. 

I very much prefer to give each cam 
a separate base line and space all its own, 
as in Fig. 2. In this way the whole path 
of motion of any cam is seen at a glance, 
while to pick out a path from the chart 
facing page 382 is a job for a novice, and 
anyone is apt to lose it while hunting for 
another path to compare with it. In this 
way the numbering scheme, which was 
new to me, could be much more clearly 
carried through. Further, I like to see 
the motion of the real working point and 
throw of the cam both dimensioned on 
the chart, as shown in Figs. 2, 3 and 4. 
This practice will save a good deal of 
trouble and turning over of tracings. It 
will be seen that curve marked Feed in 
Fig. 2 has a separate base line, but cuts 
through and encroaches on the space re- 
served for Stroke of Gate. This is a per- 
fectly legitimate and sometimes very use- 
ful exception to the rule. I may as well 
add at the start that I constantly take 
liberties with all these, my self-appointed 
guides, as every one should who is master 
of his own. 

2. Sticking too close to the one ma- 
chine for a type of cam chart, and thus 
giving the impression that it must always 
be elaborate and according to fixed rules. 

For example, three weeks were spent 
on the chart mentioned. It is frequently 


"necessary to have the complete set of 


drawings in the shop in that time. In 
designs where cam charts are necessary it 
rarely happens that more than two or 
three movements are so related that every 
point in their course must be known. Es- 
pecially is this true in designs that are mod- 
ifications or enlargements of existing 
types of machines. Mr. Smith states this 
plainly in the opening paragraph of his 
first article. For these few the precise ac- 
curate path may be plotted on the chart 
and the remainder and larger number sim- 
ply represented by straight lines. All that 
is necessary to know, 1. e., where they 
start and stop, is thus shown. When there 
are several motions on a machine from 8 
to 10 inches in length, it is desirable to 


scale them down to 2 or 3 inches for 


sake of clearer representation; in all 
cases, of course, putting the proper di- 
mensions in place hig 3 and 4 il 


lustrate my meaning in these particulars. 
In curve, “Nut Holder Out and In.” Fig. 
3, the only portion plotted accurately is at 
i to know just 

The only 
it was desirable 
shown as 
plotted curves: other times are indicated 
perfectly as well, and with less effort and 


A where it is necessary 


when the safety must act 


whose paths 


machine are 


other curve 


to know on this 


time, by straight line 

While it is very desirable to keep the 
cam path down to an angle of 30 degrees 
or less, it frequently cannot be done, and 
sometimes on rapid running machinery to 
increase the diameter of the cam to make 








West 


(sreist Manufacturing Company of 


e, Com and one of the leading in 

or nd manufacturers of New Eng 

d, died at his home in Westville, Feb 

ry 23, alter an operation \lr. Greist 

. rn in Crawfordsville Ind., and 
53 years ok 

kdward Edwards, of Catasauqua, Penn., 





tricken with apoplexy February 21 

fice at the Slatington Rolling 

\] of which he was pre sident, and died 

iring the night. Mr. Edwards was born 

Wales 64 years ago, came to this coun 

vhen a youth and learned iron-mak 
inder David and Samuel Thomas 

Jann \. Mason, sistant superinten 

lent of the Blake & Johnson Company, 

Waterbury, Conn., died in that city, Febru 

1 1, of Bright's disease, aged 34 years 

Mr. Mason learned hig trade at the Pratt 

& Whitney shop in Nlartford and was 

mployed at that place tor about 15 

the last four or five as foreman 

He had been located in Waterbury about 

two veal 
kealw Crilly president of the Gilbert 


\lanufacturing Company, of 
Georgetown, Conn., died March 1 at Cres 
I'Ja., lle 


born in Georgetown and had always lived 


& Bennet 


‘ity, aged So years was 


ther Hle was one of the first to manu 
facture wire goods and was the inventor 
ff machines which weave over a mile 
each of wire fencing in a day \fter 


working for many years as a mechanic he 
and _ thirty 


of 


ecame a manutacturet years 


ivo organized the which he 


COMMPATY 
Was pre sident 


lhomas, 
died 


home in Catasauqua, Penn., after an ill 


Samuel pioneer pig-iron 


manufacturer, february 21. at 


ness of several months of kidney disease, 


aged 79 years. Mr. Thomas was born in 
Wales and was a son of David Thomas, 
who first successfully introduced in this 
ountry the anthracite blast for the man 


David Thomas and 
his son in the Thomas 
Iron Company, and established works at 
The 


operates twelve stacks in various parts of 


ifacturer of pig iron 
1854 organized 


Hokendauqua, Penn company now 
Pennsylvania 

John W. Babson, chief of the 
gazette division of the United States Pat 
Office, died at his home in Washing 
ton, March 1, aged 71 ve He 
born in Maine, was graduated from Maine 
Wesleyan 
served as an. imstructor 
Washington in 18601 as 
Vice-President, 

LSO6 


issue and 


ent 
ars was 
afterward 
to 
the 
Hamlin, 
the Pat 


as departmentary 


where he 
He 


secretary 


College, 
went 

to 
then Hannibal 


and in was transferred to 
Office. He 
commissioner of patents, chief of the pen 


of the official 


ent served 


sion division, and in charge 


which was under his supervision 


vazette, 
up to the date of his death 
William Alfred Hovey, well known in 
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journalistic and engineering circles, died 
Mass., 
Mr. Hovey for several years after the 


at Boston, February 17, aged 64. 


Civil war was connected with coal min- 


ing interests in 


Pennsylvania, as engineer 
and superintendent, and later removed to 
Chelsea, Mass., to conduct a weekly pa 
In 1872 he became managing editor 
of the Commercial Bulletin and 
in 1875 succeeded to the editorship of the 


pel 
Boston 


[ranscript, from which position he re- 
tired in 1881 to establish the Manufac- 
turers’ Gazette. Later he became presi- 


dent of the Merchants’ Electric Light & 
Power 
Ele« 
had 


Bell 


Company, and then editor of the 


trical Review in 1884 


Since !&885 he 


been connected with the American 


lelephone Company 
Samuel Pierpont Langley, secretary of 
Washing 


world 


Institution at 
the 


SEC( md 


the Smithsonian 
and 
scientist, died after a 
paralysis, l-ebruary 27, at Aiken, S. C 


LH 


tol known throughout 


as 


stroke of 


iged 72 years was born in Roxbury, 
\Mass., graduated from the Boston High 
School and early in life took up the prac 
tice ot architecture and civil engineering 


In 18605 he became an assistant in_ the 


Harvard observatory and in 1867 was ap 
ant professor of mathematics 


Naval Academy. The 


was made a director of the 


pointed assist 


at the United States 
same year he 
\lleghany 


mained 
he founded the 


observatory, where he re 


for twenty years During this 


time system of standardi 
zation of time for railroads and invented 
a thermometer of extreme 
1870 he his 


field in which he be 


the bolom« ter, 


delicacy In began studies 
in solar physics, a 
came a recognized authority. He was ap 
pointed secretary of the Smithsonian In 
titution in 1887 later devoted 

of his time to the study of aerial naviga 
tion, a field of effort which he abandoned 
the 


with an aeroplane propelled 


and much 


a short time ago upon failure of his 


experiments 


by a gasolene engine. Professor Langley 


was a prolific writer upon scientific sub 


jects and a member of many scientific as 


sociations 


Business Items. 


The 
Rs. Bis 
Street, 


Providence 
18 Dey 

be in 
carry a 
stock 
deliveries 


Diamond Machine Co., of 
are opening a 
New York City, 

charge of TI. F. Frevert 

full line of their grinding 
and will be in 
notice 


salesroom at 
which will 
They 
machines in 
make 


will 


position to 
at short 
incorporated at 
as the Buffalo 
capitalized at 


A new company has been 
Buffalo, N. Y., to be known 
Crucible Castings Co. It is 


$150,000 and will manufacture crucible steel 
castings, for use in automobiles and the 
smaller machines. E. G. Ripple of the Buf 


Osgood, George 


John L. 
and F. L 


falo Foundry Co., 


Bleistein, A. W. Thorne Bapst are 


the directors 

The Diehl Manufacturing Company has 
recently leased the entire building at 1305 
Race St., Vhiladelphia, Pa., for use as a 
warehouse, and a complete stock of ap 
paratus of all kinds will be carried. The 
large increase of the business of the Phil 


March 8, 1906 
udelphia office of the company has made this 
action necessary The office still remains at 
1217 Filbert St. 

The Olds Gasolene Engine Works, Lansing 


announced the consoli 
company with the 
Producer Co., of the 
This new company is to have a capitalization 
of $612,000 called the 


which is 


Michigan, have 


dation of 


just 


their American 


Suction Gas same city 


and is to be Olds Gas 
the object of 


gas engines, gas producers and the 


Power Co., the manu 


lacture ol 
various 


smaller gasolene e 


ngines for ses 

The Toledo Machine and Tool Co of 7 
ledo, Ohio, builders of bar and sheet meta 
working machinery as well as designers and 
builders of special machinery are experi 


encing a most gratifying increase of their ex 


port business and are receiving and shipping 
large orders to France, Germany Belgiun 
and Holland. A large business is also being 


done by this firm in Canada 


Manufacturers. 

fhe Kellogg Iron Works of Buffalo, N. ¥ 
will move to Hamburg N. Y. 

The Iowa Ice Company, Des Moines, lowa 
will build an artificial ice plant 

The Dunkirk (N. Y.) Stone Company, is 
adding a boiler house and a wet kiln 

The Marshall-Wells Hardware Company 
Duluth, Minn., will erect a new factory 


Joseph Bancroft & Sons, Wilmiugton, De 


cotton finishers, ete., will erect a new factory 

The Mexia (Texas) Light and Water Com 
pany is erecting a plant at Springfield, Tex 

The Automatic Machine Company, Bridge 
port, Conn., is having an addition built to its 
shop 

P. Derby & Company of New York, wi 
erect a $100,000 chair factory in Jersey City 
N. J 

Fire destroyed the pant of the Willard Bag 


and Manufacturing Company, Wilmington 


n. < 
The 
pany 
plant 
The 
Company, 


Portland General Electric Com 


will make extensive improvements at 


(Ore,) 
Its 


Mining Dri 
increased in 


Hlowell’s 
Pa., will be 


plant of the 
Pymouth, 
capacity 

erected at 


A new foundry building is to be 


the plant of the United States Sanitary Com 
pany at Monaca, Pa 

The Avonmore Cast Steel Company 
Uniontown Pa., has been incorporated with 


$150,000 


Rockford, Ill... 


a capital ol 


Greenlee builders of 


Bros., 


special woodworking machinery, are planning 
to put up a large addition 

Plans are completed for the new powe! 
house to be erected by the Pittsfield (Mass. ) 
Street Railroad Company 

It is reported that the Corbin Screw Com 
pany, New Britain, Conn., has in view the 
erection of a large plant 

The Berwind-White Coal Mining Company 
of Philadelphia, Pa., will erect car repail 
shops at East Hollidaysburg. 

The New England Boiler Company has 
perfected plans for the erection of a new 
plant in New London, Conn 


The car shop of the Colorado & Southern 


Railroad at Denver, Colo... which burned 
lately will be rebuilt at once 

The Pittsburg Plate Glass Company has in 
creased its capital stock and will erect an 


other plant in Crystal City, Mo 


The William Powell Company, brass 
founders, Cincinnati, Ohio, will erect a new 
foundry building to cost $40,000 

Joseph Z. Collins, carriage builder, Cam 


den, N. J., will erect a new building, equipped 
with steam heating and electric power. 
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—s 2 
Viarcn 


Kokomo, 
will 


the 
Company 


(Ind. ) 
Western 


fhe Kokomo 
Marion and 


enlarged. 


plant of 
Traction 


De 


The city of Manitowoc, Wis., is consider 
ng a site for the proposed new municipal! 
water works 

rhe ictory of the J. I Thompson Man 
ifacturing Company, rivets, et« Waltham, 
Mass is being enlarged 

Work has been commenced on a new fac 
tory for the Hersey Manufacturing Com 
pany, Boston, Mass., making water meters 


R. E. 7 


Canada, will 


Montreal 
electrical 


& Co Ltd., 
new $30,000 


Pringle 
yuild a 


factory to be equipped with the latest ma 
chinery 

rhe plant of the sellefontaine (Ohio) 
Bridge & Iron Company, destroyed by fire 
recently is to be rebuilt immediately on a 
larger scale 

rhe Utah Packing Company, Salt Lake 
City, has been reorganized and will put up 


a large plant George C. Whitmore of 


Utah, 


Nephi 
is president 

the terminal 
York and 


house for 
New 


Che electri 


of 


power 


station the Pennsylvania, 





Long Island Railroad tunnel in New York, 
will cost $300,000 

fhe plant of the Northwestern Manufac- 
turing Company, burned sometime ago, is 
to be rebuilt The company manufactures 
wagons and chairs 

fhe Standard Knitting Mills, Knoxville, 
fenn., will spend about $100,000 in improve- 
ments, which will include a new engine house 
boiler house, yarn mill 


’‘lans have been completed for an addition 
to the present factory and a new factory for 
the E. A. Bliss Company. Meriden, Conn., 
manufacturing novelties 

Catalog Notices. 
fhe Means Foundry & Machine Co., Steub 


enville, and bronze 


Me, pp. 9, 


Ohio. Catalog of 
Illustrated, 5 


brass 


astings 2X58 papel 


\. W. Harris Oil Company, Providence, 
R Attractive booklet entitled “Petroleum 
ubricating Oils’ which describes the various 
ils made by this company Illustrated, 4x8, 


) 


pp. v<, paper 
Ingersoll-Rand C« 11 
York No. 45, describing 


Sergeant drills fo 


Broadway, New 
Catalog Ingersoll 
tunneling, 
Il 


rock mining, 


and 


lustrated, 6x9, 


general rock excavation 


pp 


quarrying, 


6, pape 





rermaat & Monahan Co., Oshkosh, Wis 
Catalog describing gasolene marine engines 
bles of sizes and weights and price lists 
e given, as well as line drawings showing 
principal dimensions axT pp. 40, paper. 
American Locomotive Cis New York. 


Pamphlet entitled ‘“‘Four-Cylinder Balanced 


Compound Locomotives,’ which is a reprint 
of a pape by F. J. Cole read before the 
Railway Club of Pittsburg I strated, 6x? 


pp. 32, paper. 


the Vauxhall and West-Hydraulic Engin 
eering Co Ltd., 25 College HH London, 
E. Cc Catalog of hydraulic and arsenal ma 
chinery. This is a ver; ymprehensive book, 
printed on ne coated paper and containing 
numerous ha ne ons 8$144x11, pp 
189, clotl 

Hyatt Roller Bearing ¢ Harrison, N. J. 


Bulletin No. 28. resume of 


This gives a 
the advantages and applications of the Hyatt 





ring, and shows a number of applications 
which bave been commercially made of these 
bearings under various conditions. List of 


isers, tables of dimensions, line and _ half- 
tone engravings, are also given. Copy of the 
uiletin will be sent to anyone interested on 
wy ation 6x8, pp. 46, paper. 
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Miscellaneous Wants. $15,004 
d 
{dvertisements will be inserted under this t ! ng 
head at 25 cents a line each insertion. Copy - d portun 
OR 
hould be sent to reach us not later than Sat Box 14%¢ 
urday morning for the ensuing ceek’s issue \ g 
insiwers addresse to mur care eill he f¢ ed 
carded ‘ I hir 
‘ . \ it \ 
Caliper cat free E. G. Smith Columbia,Pa . id 
_ u 
Cox Computers, 75 Broad st New Yo! ind i 
Will buy or pay royalty for good patented urn 
iachine or tool Box 282. AMER. MACH ence of 
nd W l 
Parallel attachments for drawing tables t 
i. G. Hobart, Beloit, Wis. Dealers or by mai ' 
Light and tine machinery to ordet models = 
ind ele work specialty E. O. Chase New \M 
mm mM. J 
Wanted—-l’ressure Blower, capacity a it ! I 
same as Root'’s No. 5 Address Brow! P. O ,H 
Drawer 6, New Haven, Conn kinds of we 
Mechanical draftsman (locomotive) going POV,000.00 
to Germany months, desires to represent good W Ww 
some concern Box 254, AMER. Macu Parties des ~ 
Work wanted for a Cleveland automatik manufacturing 
lathe; handles 2 in. and under rhe Earle n interesting } 
Gear and Machine Co., 141 Oxford st., Phila ' O80 AME 


delphia 


Work Wanted —We are thoroughly equipped 
for building fine automatic machinery Phe 
G. N. MehKibbin Manufacturing Co Sout! 
Norwalk, Conn 2 
Any kind development work, special aut j 
matic machines, gas engines, automobiles ne \ 
ete., designed H. P. Moorees, M. E., E. E., 7 omnil 
East 42nd st New York City 


Wanted, at 36-inch lathe, screw 

















itting attachments, short bed Must be it ‘ r 
condition to turn out perfect work Address 
257. AMERICAN MACHINIS1 stating fu 
nt irs 
Well-known tirm desires for Germany the tury 
sole agen and universal Interna est 
Grinding Machi inches by 40 inches 
vetween centers, as well as for other modern shou 
machinery vi Automatic Screw Machines, , : 
ete Address H. 3. 12377, care Haasenstein 
& Vogler A. G Hamburg, Germany y 
Wanted lo arge manufacturing concern 
n Illinois, tirst-class up-to-date man as fore 
man ol hine shop large department 
airly heavy work Also a foreman of sma 
lacksmith shop who would be willing to 
in a tire himself when necessary kengin 
ering Agency, Monadnock Block, Chicago ( 6 
lDrattsmet Experienced detailers and 
igners on electrical and mechanical work 
gas and steam engines ys, dies and = tor Ix 
uumping machinery ransforme lotto de 
generators, ete Sbo S150 ve 1OouW op , 
tions open. Write for Vacancy List, Engh : 
eerin Agency, Ink Diamond Banl Bld nn 
l t l’a WW 
ro Catalog 22, 950 pages, bound in Box 1s 
Great 1 to italog ever pul 
ed VW nt peo iid on receipt o 
s1 Mor paid f og refunded with s 
moun to S10 or ovel 
Lk i mts het lip ecome a us 
ym Mi & | 10O9 Fulton 
\ \ ‘ 
For Sale. 
| S 1) Steam and Wate gaug 
Sl send tt J. | | i 
I Bridgepo Conn ' 
! ndry 1 hine and vile plant $14 ' d 
cere £6,000 Wlit DUY it A rare chance Ad I 
l l M m, Mo 


Liirone sid 
inson, Laintield 





1 Sale Gas engine business with et! 
sine mm two to Sixty horse powel pacity War } 
Stock finis!..d and unfinished engines and 
itterns, drawings, et Will se at a ba - 
vain Apply Bex 55, AMERICAN MACHINIS 
od 
Business Opportunities. 
Wanted—-Factory to manufacture on roy tructior 
alty the best mine ar wheel ever invented ne ‘ pr 
Lette patent granted on same eb 27 ind gene 
1906 Kor particulars write Dod Haslup, ment rt 
Grafton, W Va pract 
terial and 


Wanted—aActive partner in machine shop 





o invest S5000 Now doing repait tire charges 
Want to manufacture such things as reasons {f 
needed the soutl South Georgia responsible 
Works, Valdosta, G “= Pins 
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\ L\CHIUSET! 
tory office clerk Several yvears expel 
e in general oflice work, also as cost 
ey purchasing agent and = svstematizer, 


Box 281, AMERICAN MACHINIST? 
NEW JERSEY 
Master mechanic with 15 years’ experience 
i construction and repair work pumps, ete 
rge factories. Box 179, AMER. MACH. 
General foreman, 18 years shop practice; 
10 years experience on high-grade machinery, 
amiliar with the design and construction of 
gs, fixtures and tools. Capable of producing 
p-to-date results. Sox 263, AMER. MACH 
\ young man (37) wth 21 years experience 
n the machine business desires a _ position 
assistant superintendent The past 15 
years on pumping machinery of all kinds as 
machinist In charge of piecework and shop 
osts and chief clerk for the past year with 
pump company employing 2300 men High 
est reference 30x 274, AMERICAN MACH. 
Mechanical and Electrical Engineer, tech 
nical graduate, extended experience as me- 
chanical superintendent of large manufactur 
ng plant and factory manager Designing 
ind installing, manufacturing, steam, electri 
al, fire protection equipment, and building, 
shop supervision modern tools and methods, 
iccessful in organizing and handling help 
Box 272, AMERICAN MACHINIS1 





NEW YORK 

Mechanical draftsman and designer desires 
position Box 278, AMERICAN MACHINIS1 

\lechanical draftsman, with several years 
shop and office experience, wants position 
Box 248, AMERICAN MACHINIST. 

Superintendent or manager general ma 

ne and boiler shops; experienced on marine 
repairs Box 266, AMERICAN MACHINIST. 

Mechanical draughtsman, 6 years in 
draughting room, 3 years machinist, wants 
position. Automatic machinery preferred 
Box 271, AMERICAN MACHINIST. 

Machine shop foreman, familiar with mod- 
ern methods, and interchangeable manufact 
ure: technical graduate and a hustler; de 
sires change. Box 232, Amer. MACH. 

\-1 draughtsman, mechanical, seven years 
shop experience, four years draughting. Gen 
eral and = special machinery. Desires to 
change tox 265, AMERICAN MACHINIST 

\ practical man making a specialty of the 
design and construction of jigs, fixtures and 
tools for the economical production of accur 
ate, interchangeable parts. Box 264, AM. M 

First-class case and tool hardener; years 
of experience in high-grade automobile work. 
Practical all-round mechanic. Familiar with 
handling chrome nickel steel Ec. W., 686 
Hart St., Brooklyn. 

Wanted—Position as works superintend 
ent. At present assistant superintendent 
with large Corliss Engine Co. Familiar with 
modern methods. Machinist by trade. Mem- 
ber of the A. 8. E. Box 203, AmmprR. Ma. 

Position wanted by mechanical designer of 
broad experience, inventor of speed changing 
deviee for machine tools that will give any 
ratio from standstill to maximum speed, no 
rietion clutches. Investigate. P. O. Box 619, 
Schenectady, N 

ollie 

Position as draftsman; 28, practical ma 

chinist, technical graduate. Box 2738, Am. M. 
PENNSYLVANIA 

ixxperienced tool-maker; also competent 
at die and pattern-making ; 10 years in shops ; 
good education; wishes steady position. 
Philadelphia. Box 256, AMERICAN MACHINIST. 

Toolmaker machinist, jig designer, wants 
position; manufacturing, tool-making, gen- 
eral work or partnership; 30 years; 4 years 
foreman; now has charge 30 men Box 233, 
AMERICAN MACHINIST. 


Help Wanted. 


(lassification indicates present address of 
irertiser, nothing else 
CANADA 

lool-makers, experienced on gauge, fixture 
and die work. Apply Ross Rifle Company 
Quebec, Canada. 

CONNECTICUT. 

Wanted—Two first-class tool-makers on 
small, accurate work. The Veeder Mfg. Co., 
Hartford, Conn. 

ILLINOIS. 

Draftsman—We have positions now open 
for draftsmen. Call or address Western Elec 
trie Co., Chicago, IIl. 

Wanted—A man for foreman of assembling 
department in adding machine factory. Must 
« a thorough mechanic, successful in hand 
ling men, and with full experience in this 
class of work. State age, nationality, experi 
ence and salary wanted. Address Box 267, 
AMERICAN MACHINIS1 


AMERICAN MACHINIST 


Wanted—Chief Draftsman and engineer 
having experience and practical familiarity 
with elevating, conveying and power-trans 
mitting machinery, to take charge of drafting 
room in large concern manufacturing the line 
of machinery specified. Must be able to man- 
age the drafting room to secure rapid, effect 
ve and accurate work. Engineering ability 
and as well keen appreciation of the manu 
facturing and commercial necessities of the 
business are desirable. For a man of the re 
quired training and capacity a permanent 
position is open where his value to the con- 
cern should steadily increase. Address with 
as full particulars as possible. Box 174, 
AMERICAN MACHINIST. 

MASSACHUSETTS. 

Wanted—Several machinists on small au- 
tomatic machinery, tools and repair work. 
Permanent situation for competent men. A-1 
factory ifi Worcester County. Box 213, AM. M 

Draftsmen—-We have openings for three 
draftsmen who are well posted on mill con 
struction. Vicinity of Boston. State age, 
experience in detail, and salary expected. 
Address “X Y Z.”’ 238 AMER. MACHINIST. 

Wanted—Light tool makers for light ma 
chine and tool work. Up to date factory 
with modern equipment. Permanent posi 
tions for right men. Works situated in Wor 
cester County. State experience, age and 
wages expected. 30x 211, AMERICAN MACH 

Wanted—Six die makers for small punch 
ing, forming and embossing dies and tools, in 
first-class shop with up-to-date- machinery. 
Permanent situation if satisfactory. Factory 
in Central Mass. State age, experience and 
wages expected. Sox 212, AMERCAN MACH. 








MICHIGAN. 

Wanted—tTen first-class die makers. Ex 
perienced on drawing, forming and blanking 
dies. New Modern Shop. Good wages to 
good men. Inventors’ Mfg. Co., Kalamazoo, 
Mich. AMERICAN MACHINIST. 

Wanted—Several first-class, experienced 
draftsmen, familiar with heavy engine de- 
signing. State wages desired and experi- 
ence. Apply or address, Olds Gas Power Co. 
Lansing, Mich. AMERICAN MACHINIST. 

NEW JERSEY. 

Wanted—A first-class mechanical drafts- 
man; state experience and salary wanted. 
Box 881, AMERICAN MACHINIST. 

Wanted—A young man with some drafting 
and mechanical ability to act as casting in 
spector. Benj. Atha & Co., Newark, N. J. 

Wanted—Foreman for press room. Must 
be A-1 on drawing and shell dies. Address 
giving experience. Box 229, AMER. MACH. 

Mechanical draftsman on printing machin 
ery wanted. One capable of taking charge of 
designing a machine. Box 247, AMER. Ma. 

Wanted—tInspector, familiar with type 
writer or similar work; must be competent 
to take charge of men: give experience and 
salary expected. Sox 253, AMER. MACH. 

Wanted—tFirst-class lathe and vise men 
for small steel work. Steady work, good pay, 
no trouble. Twenty-five miles from New 
York City. Box 194, AMERICAN MACHINIST. 

Wanted—Master Mechanic, competent to 
take charge of large general manufacturing 
plant in New Jersey. First-class references 
required. Address Mechanic, 794 Broad St. 
Newark, N. J. 

Wanted—Mechanical Draughtsman fox 
special machinery, jigs, tools. One with shop 
experience preferred. Address with refer 
ence, age, experience and salary expected. 
Box 228, AMERICAN MACHINIST. 

Wanted—tThree first-class machine hands, 
Horizontal Bar Mill hands preferred; no la- 
bor troubles here; steady work at good wages 
to competent men. Apply immediately. The 
Reeves Engine Co., Trenton, N. J. 

Wanted—Foundry Foreman to take charge 
of shop employing 70 men. One hour's ride 
from Philadelphia; must be a capable man, 
qualified to handle men and familiar with 
modern appliances. S. B. H., 192, Am. M. 








NEW YORK. 

Wanted—Draftsmen for jigs, fixtures, dies 
and shop tools. Apply to Mergenthaler Lin- 
otype Co., Brooklyn, N. Y. 

Wanted—Mechanical Draftsman. State age, 
nationality, experience and salary wanted 
Box 234, AMERICAN MACHINIST. 

Machinists—-Wanted first-class all-around 
machinists. Apply, stating wages wanted. 
Gifford-Wood Co., Hudson, N. Y. 

Wanted—First-class machinist; must be 
posted in all branches German; married 
man preferred; factory in country. Address 
Country, Permanent, 255 AMERICAN MACH. 

Wanted—-A few A-1 tool-makers on punch 
and die work. Give references, age, and 
wages expected. None but first-class men 
need apply. Remington Typewriter Co., 
Tlion, N. Y. 


4 ‘ } 
‘Toolmakers— Wanted immediately, first 
class toolmakers on high-grade dies, jigs, 
gauges and special fixtures for small machine 
manufacture Send references to Drawer 7, 


Syracuse, N. Y. 

Wanted—A competent engineer to take 
charge and care of several large buildings 
having heating plants A good job for the 
right man. Vlace within ten miles of City 
Hall. Address A. B. C., 246 AMER. Macu. - 

Draftsman, on dies, jigs and fixtures for 
light, interchangeable work Location Cen- 
tral New York. Position permanent to com 
petent men. State previous experience and 
salary required. Box 258, AMER. MAcnH. 

Machinists—For floor work. Permanent 
employment for good men. Wages $2.50 per 
day; 9 hour work day; time and half for 
overtime, double time for holidays Loca 
tion 25 miles from New York City. Box 268, 
AMERICAN MACHINIS' , 

Pattern maker, or other person familiar 
with wood patterns, to systematize large pat 
tern loft, making complete lists, marking and 
locating patterns systematically; several) 
months’ work; likely to lead to good perma 
nent pdsition; location Greater New York. 
State experience and references Address 
jOX 205, AMERICAN MACHINIS 


OHIO 
Wanted —First-class mechanical draftsmen. 


experienced in machine tool work The Niles 
fool Works Co., Hamilton, Ohio 


Wanted—Designer and draftsman fo. 
punch presses, power squaring shears and 
drop hammers. tox 270, AMERICAN Macu 


Wanted—An experienced storeroom keepe} 
in machine shop of a plant employing one 
thousand men. Address box 236, AM Macu 

Wanted—-Electrical Engineer ; man familia 
with direct and alternating currents on new 
work State experience, references, age and 
wages expected. Box 249, AMERICAN MA. 

A company employing about 250 men and 
building a line of machine tools wishes an 
assistant superintendent. The position re 
quires a practical mechanic of executive 
ability and who has a faculty for handling 
men. Give references, state experience and 
name salary desired. Box 167, AMER. Macn 

Wanted—First-class man to take charge of 
designing of up-to-date jigs and fixtures for 
machine tool work. Must be capable of giv 
ing instructions in use of the same. None 
but parties having practical shop experiences 
need apply. State experience and salary 
wanted. Address Cincinnati Milling Ma 
chine Co., Cincinnati, O 

Tool Designer wanted upon special tools, 
fixtures and gauges required for the manu 
facture of intricate mechanism; man famil 
iar with tools used in making typewriters, 
sewing machines, small arms of calculating 
machines preferred. Give experience in de 
tail, age, references and salary expected 
Box 250, AMERICAN MACHINIST. 





Wanted—tTool Department Foreman: must 
ve good mechanic, with large experience on 
special tools, fixtures, gages, sheet metal cut 
ting dies, plain, compound and _ sub-press: 
capable of handling about 200 tool and die 
makers, and understand modern shop meth 
ods, exceptional opportunity for the right 
man. Give experience in detail, age, ref 
erences and salary expected. Box 251, Am. M 


Equipment Engineer wanted; man between 
30 and 40 years of age, well educated, ener 
getic and experienced in the manufacture of 
high-class, medium and small machine tools; 
capable of conducting negotiations for the 
purchase of tools and of preparing plans for 
the proper installation of machines in vari 
ous departments. Give experience in detail 
also references and salary expected. Box 
252, AMERICAN MACHINIST. 


PENNSYLVANIA 


Wanted—High-grade erecting machinists 
for air compressor work. The Blaisdell Ma 
chinery Co., Bradford, Pa. 

Wanted—First-class instrument and _ tool 
makers; also large machine tool operators 
Address Employment Department, Westing 
house Electric & Manufacturing Co., East 
Pittsburg, Pa. 

The Monotype Company maintains a 
school to train young men to meet the con 
stantly increasing demand for operators of 
its type casting and composing machine. These 
operators have done so well that it receives 
more applications'for places than can be 
filled. In making selections these qualifi 
cations carry most weight; common sense, 
type-foundry experience, printing office expe 
rience, automatic machinery experience. Full 
particulars will be furnished to inquirers who 
furnish the same information about them 
selves. The Lanston Monotype Machine Co., 
231 Callowhill St., Philadelphia, Pa. 


RHODE ISLAND 
Machinist Wanted—A reliable young man 
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\larch 8, 1906 A M ERICAN 
in Eastern City to work on tools and take men or sub-foremen 
charge of small job Good wages and steady mobile business often 


MACHINIST 


ul growing auto ene 
furnishes opportunity mig 


work to the right man Box 259, Am. M for advancement Thomas RB. Jeffery & C 
Toolmakers Wanted—First-class workmen Kenosha, Wis Rambler Automobiles 

on jig and fixture work for light high-grade weanieiins i : . 

machinery. Permanent employment to com as copa oe | “ ptm -\ re ae a 

petent workmen. Apply to the Taft-Peirce first ee “yee 8 hee gf ee wee i a 

Mfc. Co.. Woonsocket, R. I. irst-class mechanical draftsmen, with view and 

to filling future vacancies as they occur tyvpew 
WISCONSIN wants men now employed: give full exper Give ex 

Wanted— Machinists ambitious ence and reason for changing; shop experi pe d 
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‘ ined {94 
Warner Instrument Co 0 
Warner & Swasey Co 71 
Waterbury Farrel Foundry & 
Mach Co Ow 
Watson-Stliman Co 97 
Webster & Perks rool Co roo 
West Haven Mfg. Co tth cover 
Westinghouse Elec. & Mfg. Co. 29 
Westmacott Co.. J. M 96 
Whatley a oO 91 
Whitcomb-Blaisdel] Machine 


Tool Co , 
Whitman & Barnes Mfg. Co etry 


Whitney Mfg. Co 67 
Whiton Mach. Co., D. E o6 
Wiley & Sons, John 34 
Wiley & Russell Mfe. Co o4 
Wilmarth & Morman Co 108 
Windsor Machine Co 104 
Winkley Co 7 
Wood's Sons Co., T. B Os 
Woodward & Powell Il'laner 
Co SO 
Worcester Mach. Screw SS 
Wormer Machinery Co., C. C. 86 
Wyman & Gordon ith cover 
Yale & Towne Mfg. C 104 
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Classified Index of 


Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
Carborundum Co., Niagara Falls, 
» 


National Corundum Wheel Co., 
Buffalo, N. Y. 

Norton Emery Wheel Co., Worces 
ter, Mass. : 
Safety Emery Wheel Co., Spring- 

field, O. 
Vitrified Wheel Co., Westfield, 
Mass. 
Aftercoolers, Air 
Ingersoll-Rand Co., New York 
Air Lifts 


Ingersoll-Rand Co., New York 
Alloy, Nickel 
Boker & Co., Hermann, 
Arbor Presses 
Barnes Co., W. F. 
ford, Ill. 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Mach. 
Chicago, Il. 
Niles-Bement-Pond Co., New York. 


mM. %. 
& John, Rock- 


Co., 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Morse T'wist Drill & Mach. Co., 
New Bedford, Mass 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Dodge & Day, Philadelphia, Pa 

Auctioneers 

Shaw & Co., New York. 

Ball Bearings 

See Roller Bearings 

Bars, Boring 


Beaman & Smith Co., Prov., R. I. 


Cleveland Twist Drill Co., Cleve- 
land, O. d 
Eilmes Eng. Works, Chas. F., 


Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Bars, Boring Cylinder 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Cling-Surface Co., Buffalo, N. Y. 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Shultz Belting Co., St. Louis, Mo. 


Belt Filler 
Schieren & Co., Chas. A., New 
York 


Shultz Belting Co., St. Louis, Mo. 
Belt Lacing Machine 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 

Main Belting Co., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo 


Whitman & Barnes Mfg. Co., Chi 


cago, 
Hending Machinery, Plate 
Hilles & Jones Co., Wilmington, 
Del, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
ork. 


y 
Whitcomb-Blaisdell 


Mach. “Tool 
Co., Worcester, Mass. 
Bending Machines, Hy- 


draulic 

Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Boynton & Plummer, Worcester, 
Mass 


Long & Allstatter Co., Hamilton, 


0, 
Niles-Bement-Pond Co., New York. 
Bending Tools, Hand 
Wallace Supply Co., Chicago, 
Bicyele Parts 


Ill. 


Standard Welding Co., Cleveland, 
Ohio. 
Blanks, Nut and Screw 


Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 

Blocks, Chain 

Bee Hoists Hand. 








Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, I 

General Electric Co., New York. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Mass. 
Blue Print Machines 
General Electric Co.. New York. 
Keuffel & Esser Co., New York. 
Boilers 
Struthers-Wells Co., 


Bolt and Nut Machinery 


Acme Machy. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 
Mass. 


Warren, Pa. 


Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Harrington & Son Co., Edwin, 


Philadelphia, Pa. 
Landis Mach. Co., Waynesboro, 


a. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
Machinery 


York. 

Standard Co., 
ing Green, Ohio. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

at & Perks Tool Co., Spring- 
field, O. 

Wells Bros., Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bowl- 


Bolts, Coupling 
Cleveland Cap Screw Co., Cleve- 


land, O. 
Mfg. 


National-Acme Co., Cleve- 


land, O. 
Bolts and Nuts 


Cleveland Cap Screw Co., Cleve- 
land, O. 


National-Acme Mfg. Co., Cleve- 
land, O. 

Books, Mechanical 

American School of Correspon- 


dence, Chicago, Ill. 


Henley Pub. Co., Norman W., 
New York. 
Hill Pub. Co., New York. 


Wiley & Sons, Jno., New York. 


Boosters 


C & C Elec. Co., New York. 

Crocker-Wheeler Co., Ampere, 
mh we 

General Electric Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Sprague Elec. Co., New York. 

Stanley G. I Elec. Mfg. Co., 
Pittsfield, Mass 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- | 
chines, Horizontal 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- ' 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 


Betts Mach. Co., Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 
Mass. 


Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
Fitchburg Machine Works, Fitch- 
Tool Co., Cin., O 


burg, Mass. 
Fosdick Mach. § 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 
Motch & Merryweather 
ery Co., Cleveland, O. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Machin- 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

— Tool & Supply Co., New 
ork. 

Vandyck Churchill Co, New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Mach. Tool 


Co., Worcester, Mass. 


Articles Advertised. 


Boring and Turning Mills 


American Tool Wks., Co., Cin., O. | 


Baker Bros., Toledo O 

Baush Mach. 
field, Mass. 

Bertram & Sons Co., Ltd., 
Dundas, Ont., Canada. 


Tool Co., Spring 


John, 


| Betts Mach. Co., Wilmington, Del. 











Sturtevant Co., B. F., Hyde Park, ' Bullard Mach. Tool 


Co., Bridge- 
port, Conn. 
Colburn Mch. Tool Co., Franklin 
Pa. 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Philadel- 
phia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York 
Poole Co., J. Morton, Wilmington, 


Del. 
Prentiss Tool & Supply Co., New 
Yor 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Boring Tools 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Brackets, Lamp 

Standard Welding Co., Cleve., O. 


Bulldozers 
Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 
Calipers 
o.. Provi 


Brown & Sharpe Mfg. C 
dence, R. I 


Slocomb Co., JS. T.. Providence, 
ee 

Starrett Co., L. S., Athol, Mass. 

Cams 

Boston Gear Works, Boston, 
Mass. 


Carborundum 

See Grinding Wheels. 

Castings, Brass 

Nolte Brass Co., Springfield, O 

Phosphor Bronze Smelting Co., 
Phila., Pa. 

Castings, Die Molded 


Franklin Mfg. Co., Syracuse, N. Y. | 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- | 
sonia, Conn. 

Massey Mach. Co., Watertown, 


Poole Co., J. Morton, Wilming 


ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

U. S Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Kent & Co., Edwin R., Chicago, | 
Ill. 


Cement, Cast Steel 

Clark Cast Steel Cement 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., 

Phoenix Mfg. Co., 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 


Co., 


Boston, Mass. 
Hartford Ct. 


Co., 


York. 

Whiton Machine Co., D. B., New 
London, Conn. 

Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 
Woodward & Powell 
Worcester, Mass. 


Chains, Driving 


Planer Co., 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Boston, 
Mass. 


Diamond Chain & Mfg. Co., In- 


dianapolis, Ind. 


| Chains, Driving —Continued. 


| Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link-Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 

| 


| Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 

Chucking Machines 

American Tool Works Co., Cin- 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 


| Warner & Swasey Co., Cleveland, 


Ohio. 


Whitcomb-Baisdell Mach. Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
wa, N. X. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell-Pratt Co.. Greenfield, 
Mass. 


Horton & Son Co., The E., Wind- 


sor Locks, Conn. 
Jacobs Mfg. Co., Hartford Conn. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 

ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 





Whiton Mach. Co., D. E., New 
London, Conn. 7 

Wiley & Russell Mfg. Co., Green- 

field, Mass. 

| Chucks, Lathe 

|; Cushman Chuck Co., Hartford, 
Conn. 


Gisholt Mach. Co., Madison, Wis. 
| Horton & Son, Co., The E., Wind- 
sor Locks, Conn. 


| Niles-Bement-Pond Co., New York. 


Skinner Chuck Co., New Britain, 
Conn. . 
Whiton Mach. Co., D. E., New 
London, Conn 
Chucks, Planer 


| Niles-Bement-Pond Co.. New York. 


Skinner Chuck Co., New Britain, 
Conn. 

| 

Chucks, Split 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


Circuit Breakers 
Crocker-Wheeler Co.. 
N. J 


Ampere, 


| General Elec. Co., New York. 


| Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

Switchboard Equipment Co., Beth 
lehem, Pa 


Westinghouse Elec. & Mfg. Co. 


Pittsburg, Pa. 


| Clamps 
Billings & Spencer Co., Hartford, 
Conn. 


Hartford, | 


Friction 
& Co., 


Clutches, 
Caldwell, Son 
eago, Ill 
Cresson Co., Geo. V., Phila., Pa 


H. W., Chi- 


Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 
Link-Belt Engineering Co., Phila- 
delphia, Pa. 
New Haven Mfg. Co., New Haven, 
| Conn. 
| Niles-Bement-Pond Co., New York. 
| Patterson, Gottfried & Hunter, 
| Ltd., N. Y. 


Reeves Pulley Co., Columbus, Ind. 
| Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 
| Coal Handling Machinery 
| Link-Belt Bngineering Co., Phila- 
| delphia, Pa. 
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CHAIN DEPARTMENT 
Roller Chains Block Chains 
“Wizard”? Chains. 


MACHINE DEPARTMENT 
Hand and Weight (feed) Milling Machines, 
20-inch Water Tool Grinders. 








MISCELLANEOUS 
DEPART MENT. 
Keys and Cutters for the Woodruff Patent 
System of Keying 
“Presto”? Chucks, Collets and Friction 
Tapping Devices 
Sprockets for “*Wizard’’ Chains 
Hartford Printer. 














Patented. 












oan) ep Cor) 


ie = is 
“Wizard” Sprocket, Patented. “‘Wizard’”’ Chain, Patented. 

















THE 


Patented. WHITNEY MFG. CO. 
Hartford, Conn., U. S. A. 
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Coils Couplings, Shaft —Continued. | Cutting-off Machines Drilling Machines, Multiple 
Standard Welding Co., Cleve., O. Niles Bement-Pond Co., New York. Continued. Bs meg Continued. 

’atterson, Gottfried & Hunter | Nutter, Barnes & Co., Bos McCabe, J. J., New_York. 
Compounds, Boiler Ltd., New York. Mass. asi 0., Boston, | Newton Mach. Tosi Works, Phila- 
Advance Mfg. Co., Kalamazoo, | Standard Gauge Steel Co., Beav- | Pratt & Whitney Co., Hartford. delphia, Pa. 
Mich. er Falls, Pa. Conn. e Niles-Bement-Pond Co., New York. 


Compounds, Pipe Jsoint 
Wixon Crucible Co., Jos., Jersey 
City, N. J 


Compressvurs, Air 
Blaisdell Mchy. Co., Bradford, 
P. 


Blanchard Mach. Co., Boston, 
ass. 

Bury Compressor Co., Erie, Va. 
Curtis & Co., Mfg. Co., St. Louis, 
Mo. 
General Tool Co., 
Montour Falls, N. Y. ; 
Ingersoll-Rand Co., New_York. 

Mietz, August, New York. 


Pneumatic 


Compressors, Gas 
Ingersoll-Rand Co., New York. 
Condensers 
Stanley G. I. Elec. 
Pittsfield, Mass. 
Conduit, Interior 
Sprague Elec. Co., New York. 
Cones, Friction 
Bvans Friction Cone Co., Boston, 
Mass. 
Connecting Rods and Straps 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, 
Pa. 


Mfg. Co., 


Contract Work 


Blanchard Mach. Co., Boston, 
Mass. 
Controllers and Starters, 


Electric Motor 
Crocker-Wheeler Co., Ampere, N. 


General Elec. Co., New York. : 

Stanley G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Westinghouse Elec. & Mfg. ca. 


Pittsburg, Pa. 
Coping Machines 
Long & Allstatter Co., Hamilton, 


Ohio. i ? 
Niles-Bement-Pond Co., New York. 


Correspondence Schools 
See Schools, Correspondence. 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. " " 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 


Counters, Machinery 


Durbrow & Hearne Mfg. Co., 
New York. 
Countershafts 


Almond Mfg. Co., T. R., Brook- 
Y 


lyn, N. Y. 
Builders’ Iron Fdry., Prov., R._I. 
LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 


Countershafts, Friction 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 


Counting and Printing 
Wheels 


Franklin Mfg. Co., Syracuse, N. Y 


Couplers, Hose 
Ingersoll-Rand Co., New York. 


Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
wa, N.Y. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 


’ 





Woods Sons Co., T. B., 
burg, Pa. 


Chambers 


Cranes 
Alliance 
Ohio. 


Machine Co., Alliance, 


srown Hoisting Mach. Co., New | 


York. 

Case Mfg. Co., Columbus, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O 

Crescent Forgings Co., 
Pa. 

—- & Co., Mfg. Co., St. Louis, 
Mo. 

Frevert Mfg. Co., New York. 


Oakmont, 


tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. 8S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., S., Cneinnati, O. 
Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Sellers & Co., Wm., Phila., Pa. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 
Yale & Towne Mfg. Co., New York. 


Cranes, Portable 


Franklin Portable Crane & Hoist | 


Co., Franklin, Pa. 
Nicholls, Wm. S., New York. 
Crank Pin Turning Machine 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Standard Connecting 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible Co., 
Cur, me 
Obermayer Co., S., 


Rod Co., 


Jos., Jersey 


Cincinnati, O. 


Crushers 

Ingersoll-Rand Co., New York. 

Link-Belt Engineering Co., Phila- 
delphia, Pa 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., 8., Cneinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 

Bay State Stamping Works, Wor- 
cester, Mass. 

sesly & Co., Chas. H., 
Ill. 

Elliott Chemical Works, Newton, 
Mass. 

Winkley Co., Detroit, Mich. 


Chicago, 


Cut Meters 


Warner Instrument Co., 
Wis. 


Beloit, 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

International High Speed Steel 
Co., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Gloucester 
City, MN. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Tass. 


Ma 
Whitney Mfg. Co., Hartford, Ct. 


Mach. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Fawcus Mach. Co., Pittsburg, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Machine Tool Works, 
Philadelphia, Pa. 











Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chica- 
go, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass 

©. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., 
Conn. 


Hartford, 


| 
General Pneumatic Tool Co., Mon- | Diamond Tools 


| Bridgeport 


Safety Emery Wheel 


Co., Bridgeport, Conn. 
Dies, Sheet Metal 
American Tube & Stamping Co., 
Bridgeport, Conn. s 
Bliss Co., E. W., Brooklyn, N. Y. 
Kent & Co., Edwin R., Chicago, 
Ill. 


Dies, Sub-Press 


Waltham Machine 
tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Swaine Co., Fred J., St. 
Mo. 


Works, Wal- 


Louis, 


Dowel Pins 
Winkley Co., Detroit, Mich. 


Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Obermayer Co., 8S., Cincinnati, O. 
Rich Co., J. & G., Phila., Pa. 
Drawing Materials 
Alteneder & Sons, Theo., Phila., 
Kelsey, LD. J., New Haven, Conn. 
Keuffel & Esser Co., New York. 
Rich Co., J. & G., Phila., Pa. 
Drafting Machines 
Universal Drafting 
Cleveland, O. 
Drift Bolt Drivers 


Mach. Co., 


| Ingersoll-Rand Co., New York. 


Drilling Machines, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Barnes Co., B F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, 
Mass. 

Goodell-Pratt Co., 
Mass. 

Ingersoll-Rand Co., New York. 

McGeorge & Sons, Cleveland, 0. 

Pratt & Whitney Co., Hartford, 
Conn. 

Sloane & Chace Mfg. Co., Newark, 


- od. 


Worcester, 


Greenfield, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., 
field, Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchy. Co., 
Chicago, IIl. 


Spring- 





Prentiss Tool & Supply Co., New 
York. 

Three Rivers 
Rivers, Mich. 

Drilling Machines, Portable 

Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring 
field, Mass. 

Bickford Drill & Tool Co., Cincin 
nati, O. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, 
Ohio. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mach. Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin 
cinnati, Ohio. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

eo Tool & Supply Co., New 
ork. 

Vandyck Churchill Co., New York. 


Tool Co., Shree 


Edwin, 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

oy & Plummer, Worcester, 
MASS, 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill A 

McCabe, J. J., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Sloane & Chace Mfg. Co., New- 
ark, N. J. 

Vandyck Churchill Co., New 
York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Whitney Mfg. Co., 
Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Hartford, 


Drills, Center 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 
a * : 

Standard Tool Co., Cleveland, O. 


Drills, Hand 
Cincinnati Electrical 
Cincinnati, O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Tool Co., 
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Brown & Sharpe Manufacturing Co. 


Providence, R I., U. S. A. 





ATTENTION TO DETAIL 


A Characteristic Feature in the Construction of 


B. & S. Milling Machines. 





Suitable oil pans and channels are provided for the table. The base has an oil 
rim to protect the floor from waste oil. 

All oil holes are carefully protected from dust and dirt. 

Screws and nuts needing frequent adjustment are hardened. 

The feed screw and gears in the knee are well protected from injury by suitable 
covers. 

Rack for holding wrenches and pans for holding small parts are conveniently 
placed. 

Levers and hand wheels are arranged for a quick and easy manipulation of the 
machine. 

The manufacture of every part of the machine undergoes a rigid inspection. 

Circulars, describing the Milling Machines in detail, sent upon request. 
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Drills, Pneumatic 


Cleveland Pneu. Tool Co., Cleve 
land, ©. 


General Pneu. Tool Co., Montour 


Falls, N ; 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 

Foote, Burt & Co., Cleveland, ©. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Standard Tool Co., Cleveland, O 

Drills, Ratchet 

Armstrong Bros. Tool Co., Chi 
cago, Ill 

sillings & Spencer Co., Hartford, 
Conn. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Hisey-Wolf Mach Co., Cinecin., 
0 


Varker Co., Chas., Meriden, Conn 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers Works, John M.. Glou 
cester City, N. J. 

Standard Tool Co., Cleweland, 0. 


Drills, Rock 

Ingersoll-Rand Co., ‘New York. 

Northern Elec. Mfg. Co., Madi 
son, Wis 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 


“ASS. 
Dynamos 


C & € Electric Co., New York 
Crocker-Wheeler 0,, Ampere, 


Eck Dynamo & Motor Works, 
telleville, N. J. 
Eleetro Dynamic Co., Bayonne, 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madi 
son, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Sprague Elec. Co., New York. 
Stanley G. IL, Elec. Mfg. Co., 
Pittsfield, Mass. 
Sturtevant Co., B. F., 
Mass oa 
rriumph Elee. Co., Cinein., ©. 
Westinghouse Electric & Mfg. 
Co., Pittsburg, Pa 


Hyde Park, 


Dynamotors 
Sprague Elec. Co., New York 
Electrical Supplies 


POlier & Ce H., Phila., Pa. 
Electro Dynamic Co., Bayonne, 


General Elec. Co., New York. 
Jantz & Leist Elee. Co., Cin., O 
Northern Elee. Mfg. Co., Madi 
son, Wis. ; 
Sprague Elec. Co., New York. 
Stanley G. 1. Elee. Mfg. Co., 
Pittsfield, Mass. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Electric & Mfg. 
Co., Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 


American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Crescent Forgings Co., Oakmont, 
Pa 

Hisey-Wolf Mach. Co., Cinein., O. 


Elevators 


Albro-Clem Elevator Co., Phila 
delIphia, Va. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa 


Imery Wheels 
See Grinding Wheels 
Emery Wheel Dressers 


Desmond-Stephan Mfg. Co., Ur- 
bana, ©. 

Heald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 











Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 

Engineers, Consulting and 
Mechanical 

Dodge & Day, Philadelphia, Pa. 

Roedder, O. C., Karlsruhe, Ger 
many. 


Engineers, Electrical 
Crocker-Wheeler Ca; Ampere, 
N. J 


Dodge & Day, Phila., Pa. 


Engines, Automobile 

Franklin Mtg. Co., Syracuse, 
| ie # 

Olds Gas Power Co., Lansing, 
Mich. 

Reeves Pulley Co., Columbus, O. 


Engines, Gas and Gasoline 

Automatic Mach. Co., Bridgeport, 
Conn. 

tackus Water Motor Co., New 
ark, N. J 

Blaisdell Machinery Co., Brad 
ford, Pa. 

Brown-Cochran Co., Lorain, O. 

Columbus Mach. Co., Columbus, 
0 


Foos Gas Engine Co., Springfield, 
Ohio. 

Jacobson Mach. & Mfg. Co., War 
ren, Pa. 

Mietz, August, New York. 

New Era Engine Co., Dayton, 


Ohio. 
Olds Gas Power Co., Lansing. 
Mich 


Struthers Wells Co., Warren, Pa. 


Engines, Oil 
Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engraving Machinery 
Gorton Maeh. Co., Geo., Racine, 
Wis. 


Exhaust Heads 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition Machinery 
Philadelphia Bourse, Phila., Pa. 


Expanders, Boiler Tube 
Nicholson & Co., W. H., Wilkes 
barre, Pa. 


Fans, Electric 
Crocker-Wheeler Co., Ampere, 
nm. 2 


Diehl Mfg. Co., Elizabethport, 
Nn. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Elec. Co., New York. 

Stanley G. |. Electric Mfg. Co., 
Pittsfield, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Fans, Exhaust 


Buffalo Forge Co., Buffalo, N. Y. 
Crocker-Wheeler Co., Ampere, 
N. J 


General Electric Co., New York. 

Sturtevant Co., B. F.. Hyde Park, 
Mass. 

Feathers 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P.. New 
Yor 


Filing Machines 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, ° 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 





Forges 

Boynton & Plummer, Worcester, 
Mass. 

Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll-Rand Co.. New York. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Crescent Forgings Co., Oakmont. 
Pa. 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
Mass. 
Forgings, Steel 
Baldwin Steel Co... New York 
y 


joker & Co., Hermann, N 
Crescent Forgings Co... Oakmont, 


Da 

Hleppenstall Forge & WKnife Co., 
Pittsburg, Pa 

Kent & Co., Edwin R., Chicago, 


Tindel-Morris Co., Eddystone, Pa 
Wyman & Gordon, Worcester, 
Mass. 
Foundry Furnishings 
Adams Co., Dubuque, Lowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Phila., Pa 
Stevens, F. B., Detroit, Mich 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Fuel Eceonomizers 


Sturtevant Co., B. F., Boston, 
Muss. 


Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
Tork. 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Furnaces, Enameling 

American Gas Furnace Co... New 
rork. 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co... Chi 
cago, Ill. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Co., J M., Provi 
dence, R. I. 

Furnaces, Melting 

American Gas Furnace Co., New 
Tork. 

Furniture, Machine Shop 
Manufacturing Equip. & Engin 
eering Co., E. Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 


Gas Blowers and Exhaust- 
ers 

Sturtevant Co., B. F.. Boston, 
Mass 

Gages, Recording 

Bristol Co., Waterbury, Conn 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, — * 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Mass. Tool Co., Greenfield, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford. 
Conn. 

Rogers Works. Jno. M., Glou- 
cester City, N. J. 

Slocomb Co., J. T.. Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Gages, Steam 

Lunkenheimer Co., Cincinnati, 0. 

Gear Cutting Machinery 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., 
oO 


Brown & Sharpe Mfg Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 





Gear Cutting Machinery 
Continued. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark. N. J. 


Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Newton Mach. Tool Wks.. Phila 
delIphia, Pa. 

Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford. 


Conn 

Prentiss Tool & Supply Co., New 
York. 

Sloane & Chace Mfg. Co., New 
ark, N. J. 

Walcott & Son. Geo. D.. Jackson. 
Mich. 

Whiten Machine Co., TD. E.. New 
London, Conn 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 


Morse Twist Drill & Mach. Co., 


New sedford, Mass 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Wks., Soston, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Caldwell & Son Co.. H. W., Chi 
cago, Ill 

Cresson Co., Geo. V.. Phila., Pa 

Davis, Rodney, Philadelphia. Pa 

Earle Gear & Mach. Co.. Phila 
delphia, Pa 

Eberhardt Bros. Mach, Co., New 
ark, N. J 

Eickemeyer Mfg Co.. Yonkers, 


Fawcus Meh. Co., Pittsburg, Pa 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Works, Rochester, N. ¥ 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Harrington, Son & Co., Edwin, 
Philadelphia, Da 

Horsburgh & Seott Co., The, 
Cleveland, O 

Massey Mach. Co., Watertown, 
nS 

New Process Raw Hide Co., Syra 
cuse, N. Y 

Nuttall Co., R. D., Pittsburg, Pa 

Patterson, Gottfried & Hunter, 
Ltd... New York 

Philadelphia Gear Works, Vhila 
delphia, Da. 

Sawyer Gear Wks... Cleveland, O 

Simonds Mfg. Co., Pittsburg, Pa 

Syracuse Raw Hide Mfg Co., 
Syracuse, N. ¥ 

Taylor-Wilson Mfg Co., Alle 
gheny, Pa 

VanDorn & Dutton, Cleveland, O 

Walcott & Son, Geo. D)., Jackson, 
Mich. 





Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, 

Farrel Fdry. & Mach. Co., An 
sonia, Conn 

Franklin Mfze Co.. Syracuse, 
ms Bes 

Greenwald Co.. I. & E., Cin., O 

Philadelphia Gear Wks., Phila 
delphia, Pa 

Taylor-Wilson Mfg Co., Alle 
gheny, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich 

Gears, Rawhide 

Boston Gear Wks.. Boston, Mass 

Chicago Raw Hide Mfg. Co., Chi 
cago, \ 

Faweus Meh. Co., Pittsburg, Pa 

Gould & Eberhardt, Newark, N. J 

Horsburgh & Scott Co., The, 
Cleveland, Ohio 

New Process Raw Hide Co., Syra 
cuse, N. Y¥ 

Nuttall Co., R. D., Pittsburg, Pa 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Syracuse Raw Hide Co., Syra 
cuse, N. Y. 

Gears, Worm 

Albro-Clem Elevator Co., Vhila 
delphia, Pa. 

Boston Gear Wks.. Boston, Mass 


Fawcus Mch. Co., Pittsburg, Pa. 


Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 
Nuttall Co., R. D., Pittsburg, Pa 


Philadelphia Gear Works, Phila- 


delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., Alle 
gheny, Pa. 
VanDorn & Dutton, Cleveland, O 
Walcott & Son, Geo. D., Jackson 
Mich. 
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Landis No. 2 Universal with 
Automatic Feeds 


is an indispensable tool for grinding and regrinding 








spiral—solid and inserted tooth surface mills. As 
regularly equipped it has no near competitor for 
grinding spindle shafts—straight and taper, sides 
of saws, plates and all work that can be carried 
by a face plate or chuck=internal or external. 

For tool room work it is also a good one. By the 
use of special attachments a great variety of addi 


tional grinding operations can be performed, which 


includes every operation of grinding such parts as 
straight and taper reamers 
If this doesn’t happen to be the machine you re- 


quire, ask about the other Landis types, of which 





there are a large variety. 


12 inch Swing. 32 Inches Between Centers. 


Landis Tool Company, Waynesboro, Pa., U. S. A. 


Walter H. Foster Co., 114 Liberty 
St. Petersburg Alfred H, Schutte 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, Ohio, and 933 Monadnock Blk , Chicag ill 
St., New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm 
Cologne, Brussels, Liege, Paris, Milan and Bilbao. A. RK. Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Can 














No. 2 MACHINE. 
ry. x . ’ 7 . ? a 
Hollow Hexagon Turret Lathes | THE WARNER & SWASEY Co. 
een eae URRET LATHES SCREW MACHINES 
No. 1—1% x15, No. 2—2\% x 24, No. 3—35% x 36" TURRE A gid UW — TOOLS 


London, Birmingham, Manchester, Newcastle-on-Tyne 


Foreign AGENTS: Chas. Churchill & Oc rt 
and Glasgow. Schuchardt & Schutte, Berlin, Vienna, St. Petersburg and Glasgow. Alfred H. Schutte, 
Cologne, Paris, Brussels and Milan. H. W. Petrie, Teronto. Williams & Wilson, Montreal 
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Generating Sets 


Cae rane Co., Ampere, 

General Electric Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Elec. Co., New York. 

Stanley G. I. Blectric Mfg. Co., 
Pittsfield, Mass. 

Sturtevant Co., B. F., Boston, 
Mass. 

Triumph Blec. Co., Cincinnati, O. 

VanDorn & Dutton, Cleveland, 
Ohio. 

Waleott & Son, Geo. D., Jackson, 
Mich. 


Generators, Gas 


American Gas Furnace Co., New 
York 


Gibs 


Standard Gauge Steel Co., Beaver 
“alls Pa. 


Graphite 


Dixon eee Co., Jos., Jersey 
City, 
Obermayer %o., S. Cincinnati, O. 


Grinders, Automatic Knife 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 
fueller Mch. Tool Co., Cin., O. 

Jiles-Bement-Pond Co., New York. 

Rivett-Dock Co, Boston, Mass. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 
Grinders, Cutter 


Bath Grinder Co., Fitchburg, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., 
Cincinnati, O. 

Crocker-Wheeler  Co., Ampere, 
N. J. 

Dayton Machine & Tool Works, 
Dayton, O. 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 


ass. 
Heald Mach. Co., 
Mass. 
Hisey-Wolf Mach. Co., New York. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
— Tool & Supply Co., New 
ork. 
Rivett-Dock Co., Boston, Mass. 
Wells & Sons Co., F. E., Green- 
field, Mass. 
Grinders, Cylindrical 
Bath Grinder Co., Fitchburg, 
Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, I 


Heald Mach. Co., The, Worcester, 
Mass. 


Norton Grinding Co., Worcester, 
Mass. 
Grinders, Disk 


Bath Grinder Co., Fitchburg, 
Mass. 


~~ & Co., Chas. H., Chicago, 


Worcester, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., R. 
Gardner Machine Co., Beloit, Wis 

Heald Machine Co., Worcester, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Safety Emery Wheel Co., Spring- 
field, O. 


Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 





Grinders, Internal 


Bath Grinder Co., Fitchburg, 
Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mch. Co., Worcester, Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 


Grinders, Piston Ring 


Heald Mach. Co., Worcester, 
Mass. 


Grinders, Portable 
Cincinnati Electrical Tool Co., 


Cincinnati, O. 
Heald Mach. Co., 


Worcester, 

Mass. ; 
Hisey-Wolf Mach. Co., Cincin., O. 
Grinders, Tool 


Armstrong Bros. Tool Co., Chi- 


cago, : 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 


Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Mach. Co., 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mach. Co., Cincin 
nati, O. 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New 


York. 
Whitney Mfg. Co., Hartford, Ct. 


Worcester, 


Grinding and Polishing Ma- 
chines 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

Besly & Co., Chas. H., Chicago, 
Ill 


Blount Co., J. G., Everett, Mass. 
Sreereert Safety Emery Wheel 
Bridgeport, Conn 
neem & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Electrical Tool Co., 


Cincinnati, 
Coates Clipper Co., Worces- 

ter, Mass. 
Ampere, 


Crocker-Wheeler Co., 
N. J. 


Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Heald Mach. Co., 

M: iss, 
Hisey-Wolf Machine Co., Cin., O. 
Troquola Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mehry. Co., 
Chicago, 
Newton Mack. “Tool Works, Phila- 
delIphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Elee. Mfg. Co., Madison, 
Wis. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Norton Grinding Co., Worcester, 
Mass. ' 
Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., Boston, Mass. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Royersford Fdry. & Machine Co., 
Royersford, Pa. 

Safety Emery Wheel Co., Spring- 
field, O. 

standard Tool Co., Cleveland, O. 


Worcester, 





Grinding and Polishing Ma- 
chines —Continued. 

Vandyck Churchill Oo New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells & Sons Co., F. E., Green- 
field, Mass. 


Grinding Wheels 

Abrasive Material Co., 
phia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 
x. 


Diamond Mach. Co., Prov., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

National Corundum Wheel Co., 
Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Wor 
cester, N. Y. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, 
MASS. 

Whitney Mfg. Co., Hartford, Ct. 

Grindstones and Frames 

Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 

Diamond Mach. Co., Prov., R. I 

Pratt & Whitney Co., Hartford, 
Conn. 


Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Coeenes Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 

Cleveland Pneu. Tool Co., Cleve- 
land, ©. 

Dayton Pneumatic Tool Co., Day- 
ton, Ohio 

Ingersoll Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Hammers, Power 

Fairbanks Co., New York. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 


Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bethlehem Fdry. & Mach Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering (Co., 
Chambersburg, Pa. 

Crescent Forgings Co., Oakmont, 


Pa 
Marshall & Huschart Machinery 
Co., Chicago, III. 
Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 
York. 
Vandyck Churchill Ce, New 
York. 


Handles, Machine Tool 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Handles, Screw Plate 

Standard Welding Co., Cleve., O. 

Hangers, Shafting 

Cresson Co., Geo. V., Phila., Pa. 

Fairbanks Co., New York. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Link-Belt Engineering Co., Phil- 
adelphia, Pa. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating Machines 

Am. Gas Furnace Co, New York. 

Chicago Flexible Shaft Co., Chi- 
eago, Ill 


Ventilating 


Hoisting and 
Machinery 


— Machine Co., 
h 


Conveying 


Alliance, 


Brown Hoisting Mchry. Co., 
Cleveland, O. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

a Crane & Car Co., Wick- 
liffe, 


| Cresson Co., Geo. V., Phila., Pa. 


Philadel- | 


Jeffrey Mfg. Co., Columbus, 0. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Main Belting Co., Phila., Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 


| United Engineering & Fdry. Co., 








Pittsburg, Pa. 

Hoists, Electric 

Cc & C Electric Co., New York. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crocker-Wheeler Ce.; Ampere, 

Curtis ‘& Co., Mfg. Co., St. Louis, 
Mo. 

Frevert Mfg. Co., New York. 

General Electric Co., New York. 

General Pneu. Tool Co., Montour 
Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Case Manufacturing Co., Colum- 


bus, Ohio. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Co., New 
York 

Hoists, Pneumatic 

Cleveland Pneu. Tool Co., Cleve- 
land, 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, , 2 

Ingersoll-Rand Co., New York. 

Nicholls, Wm. 8S., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Hose, Steel 

Sprague Elec. Co., New York. 

Igniters, Gas Engine 

Franklin Mfg. Co., Syracuse, 
 S 

Goodson Electric Ignition Co., 
Providence, R. 

Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 

Industrial Railways 

Hunt Co., C. W., West New 
Brighton, N. Y. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

International Specialty Co., De- 
troit, Mich. : 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm, Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, Ill. 

Instruction Schools 

See Schools Correspondence. 

Instruments, Electric 

General Eleceric Co., New York. 

Stanley G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Iron Filler 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. a 

Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Kettles, Soda 

Mfg. Equip. & Engrg. ¢ 
ton, Mass. 


o., E. Bos- 








ae 











March 8, 1906. 


AMERICAN MACHINIST 73 

















THE TINDEL HIGH DUTY SAWING MACHINES 


Features for High Duty: 3. 


} = Tindel High Duty Saw 
Blade. Inserted teeth of 4, 
High Speed Steel. 
Drive applied direct to 
Saw Blade 5 


This is the 
Paragon No. 2. 





Draw cut. Nobuckling 6. Great power in small 


possible, 


One large gib takes up 


all wear. 





space, 
7. Made thoroughly me- 
chanical throughout. 
Cuts steel stock up to 9 





Carriage runs in oil bath. inches diameter. 





Made by High Duty Saw & Tool Company 
EDDYSTONE, PENNA. 
















We are always pleased to know 


that our Cutters are to be placed in com- 






petition—where their life and accuracy 






may be determined. 






A long experience in Cutter mak- 


ing—a finely equipped shop—and our 






attention given to Cutters only isa suffi- 













cient statement for the mechanic. 


A guarantee of quality and work- 






manship. 






Union Twist Drill Company 
Makers of Cutters Athol, Mass. 


Successors to GAY & WARD 









New York Store, Boston Agents, Philadelphia Store, 
54 Warren St 25 Purchase St 52 North 5th St. 
W. A. Darling, Mgr. FE. T. Ward & Fons Field & Co., Agents. 
Chicago Store London Agents, 

68-70 South Canal st. 112 Queen Victoria St 





H. E. Birton, Mer. Chas. Neat & Co 
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Key Seaters 

Baker Bros., Toledo, O. 

Barnes Co., B. F.. Rockford, II. 

Chattanooga Mehry. Co., Chatta 
nooga, Tenn. 

Lapointe Machine Tool Co., Bos 
ton, Mass. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

lrentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 

Keys, Machine 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 


Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Whitney Mfg. Co., 
Knives, Shear 
Phillips & Sons Co., Fk. R, Phila 

delphia, Va. 

Knurls 
Hammacher, Schlemmer & Co., 

New York 
Lamps, Are 
General Electric Co., N. Y. City. 
Stanley G. IL. Elec. Mfg. Co., 

Pittsfield, Mass 
Westinghouse Elec. & Mfg. Co., 

Pittsburg, Pa. 

Lamps, Incandescent 

General Electrical Co., New York. 

Stanley G. [. Elee Mfg. Co., 
l’ittstield, Mass. 

Westinghouse Elee. & Mfg. Co., 

Pittsburg, Pa. 

Lathe Attachments 

American Tool Wks. Co., Cin., O. 

Bradford Machine Tool Co., Cin 
cinnati, ©. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 

Conn. 

Rivett-Dock Co., Boston, Mass. 
Rivett Lathe Mfg. Co., Boston, 

Mass 
Seneca Falls Mfg. Co., 

Falls, N. Y. 

Sloane & Chace Mfg. Co., Newark, 

ae 2 


Hlartford, Ct. 





Seneca 


Lathe Dogs 

Armstrong Bros. Tool Co, Chi 
cago, Ill 

Besly & Co., Chas. HL, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

American Tool Works Co., Cin., O. 

Automatic Mach. Co., Bridgeport, 
Conn 

jarker & Co., Wm., Cincinnati, 
Ohio. 

Barnes Co., W. F. & John, Rock 
ford, Il. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Davis Machine Co., W. Pes 
Rochester, N. Y. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Diamond Mach. Tool Co., Vrov.. 
ae 

Dreses Mach. Tool Co., 
nati, ©. 

Fairbanks Machine Works, Fitch 
burg, Mass. 

Garvin Mach. Co., New York. 

Gisholt Machine Co.. Madison. 
Wis. 

Greaves, Klusman & Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Da. 
Hendey Mach.- Co., 

Cc 


Hlartford, 


Cincin 


Torrington, 


t 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Tl. 

Motch & Merryweather Machin 
ery Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co.. New York. 

Prentiss Tool & Supply Co., New 
York. , 

Robbins, L., Worcester. Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 





Lathes —(Continued. 


Sellers & Co., Inc., Wm., Phila-, 
delphia, Pa. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Springfield Mch. Tool Co., Spring 
field, O. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Walcott & Son, Geo I)., Jackson, 
Mich. ‘ 

Wels & Sons Co., F. E., 
field, Mass. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Seneca 


Green- 


Lathes, Automatic Screw- 


Threading 

Automatic Machine Co.. 
port, Conn. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Lathes, Bench 

American Watch Tool Co., Wal 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn, 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Rivett Lathe Mfg. Co., 
Mass. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Stark Tool Co., Waltham, Mass. 

Sloane & Chace Mfg. Co., Newark, 


Bridge 


Hartford, 


Ilartford, 


Boston, 


Seneca 


Waltham Machine Works, Wal 
tham, Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Lathes, Boring 

Harrington, Son & Co... 
Philadelphia, Pa. 

Niles-Bement-Pond Co.. New York. 

Prentiss Tool & Supply Co., New 
York. 

Patterson, Gottfried & Hunter, 
Lid... New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, IL 


Kdwin, 


Lathes, Brass 

Barker & Co., Wm., Cincinnati, O 

Dreses Mach. Tool Co., Cinein., O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Springfield Mch. Tool Co., Spring- 
field, O. 


Windsor Mach. Co.. Windsor, Vt. 


Lathes, Extension 

Harrington, Son & Co., Edwin, 
Philadelphia, Da. 

Prentiss Tool & Supply Co., New 
York 

Lathes, Foot Power 

Barnes Co., W. F. & Jno., Rock 
ford, Ill. 

Seneca Falls Mfg. (Co., 
Falls, N. Y. 

Lathes, Speed 

Blount Co., J. G., Everett, Mass 


Seneca 


Lathes, Wood 

Prentiss Tool & Supply Co., New 
York. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 


Seneca 


Letters, Pattern 

Butler, A. G., New York. 
Levels 

Starrett Co, L. S., Athol, Mass. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 
Locomotives, Electric 
General Electric Co., New York. 
Lubricants 

7 & Co., Chas. H., 


Chicago, 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Dixon Crucible Co., Jos., Jersey 
Cray, wee 2 

Lubricators 

Besly & Co., Chas H., Chicago, 
Ill 


Lunkenheimer Co., Cincinnati, O. 





Machinery Dealers 

Baird Machy. Co., Pittsburg, Pa. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Marshall & Huschart Mehry. Co., 
Cleveland, ©. 

Motch & Merryweather Co., Cleve 
land, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mach. Co., C. C., De 
troit, Mich. 

Machinists’ Small Tools 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, 

Billings & Spencer Co., Hart 
ford, Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, Ohio. 

Hammacher, Schlemmer & Co., 
New York. 

LeCount, Wm. G., So. Norwalk, 
Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S.. Athol, Mass. 

U. S. Wateh Tool Co., Rochester, 
B. F. 


Hartford, 


Machinists’ Supplies 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd... New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, 

Mandrels, Expanding 


Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, ©. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Rogers Works, John M., Glou 
cester City, N. J. 

Schellenbach & Radcliffe, Cin., ©. 

Standard Tool Co., Cleveland, 0. 

Wells Bros. Co., Greenfield, Mass. 

Measuring Machines 

Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, John M., Glou 
cester City, N. J. 
Mechanical Draft 
Sturtevant Co., B. F 
Mass. 

Metal, Bearing 

Advance Mfg. Co., 
Mich. 

Besly & Co., Chas. HL, 
Ill. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. 
delphia, Pa. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Meters, Electric 

General Electric Co., New York. 


Hartford, 


Hivde Park, 


Kalamazoo, 


Chicago, 


R., Phila 


Stanley G. I Elec. Mfg. Co., 


Pittstield, Mass. 
Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Slocomb Co., J. T.. 
R. 


Starrett Co., L. S., Athol, Mass. 


Milling Attachments 


Adams Co., Dubuque, lowa 
American Watch Tool Co., Wal 
tham, Mass. 
Becker-Brainard 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., 


1s. 


Niles-Bement-Pond Co., New York. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Whitney Mfg. Co., 


Providence, 


Milling Mach. 


Milwaukee, 





Hartford, Ct. 


Milling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Niles-Bement-Pond Co., New York. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Waltham Watch Tool Co., Spring 
fied, Mass. 

Milling Machines, Hand 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct 

Milling Machines, Horizon- 
tal 


Beaman & Smith Co., Prov., R. I 
Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 
Cincinnati Milling Machine Co 
Cincinnati, O. 
Hendey Mech. Co., Torrington, (Ct 
Hess-Bright Mfg. Co., Phila., Pa 
Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Kempsmith Mfg. Co., 
Wis. 
N@wton Mach. Tool Wks., Phila 
delphia, Pa. 
Niles-Bement-Pond Co., New York 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O 

Beaman & Smith Co., Proy., R. I. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Ilendey Mach. Co., Torrington, Ct. 

Kempsmith Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mehry. Co.. 
Chicago, Ill. 

McCabe, J. J... New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

Niles-Bement-Pond Co., New York 

Owen Mach. Tool Co., Springfield. 
Ohio. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sloane & Chace Mfg. Co., Newark, 
N 


Milwaukee 


Hartford. 


Vandvyek Churchill Co., New York 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 

Underwood & Co., H. B., Philadel 
phia, Pa. 

Milling Machines, Univer- 
sal 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

frown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach Co., 
Cincinnati, O 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. , 

LeBlond Mach. Tool Co., R. K 
Cincinnati, O. 

McCabe. J. J., New York. 

Marshall & Huschart Mach. C 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Owen Mach Tool Co., Springfield, 
Ohio. : 

Prentiss Tool & Supply Co., New 
Pork. 

vandyek Churehill Co., New York. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque, lowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, & 

Clough, R. M., Tolland, Conn. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. : é 

Niles-Bement-Pond Co., New York 
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IS IN THE ‘H.S. 
QUALIT HACK SAW pinning “ 


: mf or 


A HIGH-GRADE, DEPENDABLE BLADE 
RECOMMENDED WHERE QUALITY 18 ESSENTIAL 


Every blade is warranted. Every blade will do the work for which it is intended. Chey won't 


perform miracles; they won't stand side strains and other abuses, but if used carefully and properly H. S. & Co 
Blades will actually do a surprising amount of work. Ask for circular No. 1871 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 


NEW YORK SINCE 1848 
4th Avenue and 13th Street (Block South of Union Square) 

















are made for the best mechanics 
--for particular workmen with whom accuracy is es- 


sential. They are time- and labor-saving means of 























meeting mechanical needs: short cuts through me- 





chanical difficulties. 


A Harvey, IIl., machinist says: ‘ Iam an old machinist and have used your 


tools many years, and have never found one that was not satisfactory.’ 


Send for Complete Catalogue No. 17c. of mee 
ay 


Athol, Mass., 


The L. S. Starrett Co., U.S.A. 


FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow. Schuchardt & 
Schutte, Berlin, Stockholm, Vienna, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. 
Adler & Eisenschitz, Milan. W. Hummel) fils, La Chaux de Fonds. Wilh. Sonnesson & Co, Malmo, Copenhagen. 
Acktiebolaget B. A. Hjorth & Co., Stockholm. V.Lowener, Vopenhazen. Ignacz Szekely, Budapest. Thos. Drysdale 
& Co.. Buenos Ayres. Edge & Edge, Sydney, Melbourne. F. W. Horne, Yokohama 












































* Franklin Mfg. Co., 
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Milling Machines, Vertical 
Continued. 

Cum, Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York 

Vi andyck Churchill Co., New York. 

Milling Tools, Adjustable 

Geometric Tool Co., New Haven, 
(Conn. 

Rogers Works, John M., Glou- 
cester City, N. J. 

Mining Machinery 

Ingersoll-Rand Co., New York. 


Mixing and Sifting Ma- 
chines, Sand 


Gould & Eberhardt, Newark, N. J. 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 
Sellers & Co., Inc., Wm., Phila 


delphia, Pa. 

Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Mumford Co., The E. H., Philadel- 
phia, Da. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring 
field, O. 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit 
ain, Conn. 

Motors, Electric 

«< & C Electric Co., New York. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 


Crocker-Wheeler Co., Ampere, 


Be de 
Diehl Mfg. Co., Elizabethport, 
N. J 


Eck ‘Dynamo & Motor Works, 
Belleville, N. . 
Dy namic Co., Bayonne, 


Electro 
N. J 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 
field, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. 

Westinghouse Elec. 
Pittsburg, Pa. 


Name Plates 


Crowe Name Plate & Eng. Co., 
Chicago, Ill. 


Co., Cincinnati, O. 
& Mfg. Co., 


Syracuse, N. Y. 

Turner Brass Works, Chicago, III. 

Nut Tappers 

See Bolt and Nut Machinery 

Oil Stones 

Norton Emery 
cester, Mass. 

Packing, Metallic 

Advance Mfg. Co., 
Mich . 

Packing, Steam 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Watson-Stillman Co., New York. 

Pans, Lathe 

—_ Metallic Mfg. Co., Chicago, 


Wheel Co., Wor 


Kalamazoo, 


New Britain Mach Co., New Brit- 
ain, Conn. 

Pans, Shop 

a Metallic Mfg. Co., Chicago, 

New Britain Mech. Co., New 
Britain, Conn. 

Patents 


wi Geo. R., Washington, 

Straley & Hasbrouck, New York. 

Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

Greaves, Klusman & Co., Cin., O. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Whitcomb Blaisdell Mach. Tool 
Co., Worcester, Mass. 





Pencils 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Phosphor Bronze 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 

Sloane & Chace Mfg. Co., Newark, 
mn. dé. 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Stoever Fdry. & Mfg. Co., Myers- 
town, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bridgeport, 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, O. 
Yonkers, N. Y. 


Saunders Sons, D., ; 
Standard Tool Co., Cleveland, O. 


Cleve- 


Planer Attachments 


Cincinnati Planer Co., Cin. Ohio. 
Gray Co., G. A., Cincinnati, O. 


Planers 


American Tool Wks. Co., Cin.. O. 

Bartlett, E. E., Boston, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 


Bilgram, Hugo, Philadelphia, Pa. 

Cincinnati Planer Co., Cincin., O. 

Cleveland Planer Works, Cleve- 
land, O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 


Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

McCabe, J. J.. New York. 

Motch & Merry weesuet Machinery 
Co.. Cleveland, 

New Haven Mfg. c % New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

ro Tool & Supply Co., New 
Tork. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co.. Worcester, Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delIphia, Pa, 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila 


delphia, Pa. 
Precision Machinery 
American Watch Tool Co., Wal- 


tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


Stark Tool Co., 


Presses, Broaching 
Prentiss Tool & Supply Co., New 


York. 
Watson-Stillman Co., New York. 
Presses, Drop 


American Tube & Stamping Co., 


Bridgeport, os 

Bliss Co., E. , Brooklyn, Bn. He 

Miner & Beck "Mfg. Co., New 
Haven, Conn 

Niles-Bement-Pond Co., New York. 


Waltham, Mass. 





Presses, Foot and Hand 

Bliss Co., E. W., Brooklyn, N. Y. 

Phoenix Iron Works Corp., Hart- 
ford, Conn. 


Presses, Forging 

Niles-Bement-Pond Co., New York. 

Presses, Hydraulic 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Elmes Eng. Works, Chas. F., Chi- 
eago, Ill. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Watson-Stillman Co., 

Presses, Power 

American Tube & Stamping Co. 
Bridgeport, Conn. 

Automatic Mach. Co., 
Conn. 

Bethlehem Fdry. & Mach. 


Bethlehem, Pa. 
Billings & Spencer Co., Hartford, 


Conn. 

Bliss Co., E. W.. Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Dill Machine Works, T. C., 
delIphia, Pa. 

Fairbanks Co., New York. 

Lycas Mach. Tool Co., Cleve., O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Springfield Mach. Tool Co., 
field, O. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


New York. 


Bridgeport, 


Co., So. 


Phila- 


Spring- 


Presses, Screw 


Barnes Co., W. F. & Jno., 
ford, Ill. 


Profilers 

Amercian Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Mill Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 


Rock- 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
Pork. 

Publishers 


Henley Pub. Co., Norman W., 


New York. 
Pualleys 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

— Mfg. Co., Indianapolis, 
nd. 

— Mfg. Co., Allegheny, 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 

Wilmarth & Morman Co., 
Rapids, Mich. 

Pulley Turning and Boring 
Machines 

American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 


Grand 


Pumps, Air 

Ingersoll-Rand Co., New York. 

Pumps, Electric 

General Electric Co., New York. 

Pumps, Hydraulic 

Elmes Eng. Works, Chas. F., Chi- 
cago, ° 

aemaun Electric Co., New York. 

Watson-Stillman Co., New York. 

Pumps, Steam 

Ingersoll-Rand Co., New York. 


Panches, Centering 


grown & . ig Mfg. Co., Provi- 
dence, R. 
mone. “Schlemmer & Co., 


New York. 
Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 


Punches, Hydraulic 


Bethlehem Fdry. & Heh. Co., So. 
Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 
United Engineering & Fdry. Co., 
Pittsburg. Pa. 
Watson-Stillman Co., New York. 





Punches, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co. , Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. . 
Vandyck Churchill Co., New York. 

Rack Cutting Machines 

Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, 

Gould « Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Racks, Cut 

Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, Ohio. 

Nuttall Co., R. D., 

Simonds Mfg. Co., 

Philadelphia Gear Works, 
delphia, Pa. 

oes Gauge Steel Co., Beaver 


Pittsburg, Pa. 
Pittsburg, Pa. 
Phila- 


Falls, Pa. 
Tes len Wilson Mfg. Co., Alle- 
gheny, Pa. 
Walcott & Son, Geo. D., Jackson, 
Mich. 


Racks, Tool 

Mfg. Equip. & Engrg. Co., E. Bos- 
ton, Mass. 

Massey Mach. Co., 
N. Y 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Radiators, Japanning Oven 

American Gas Furnace Co., New 
York. 

Reamers 

Boker & Co., Hermann, New York. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., 


land, O. 
Clough, R. M., Tolland, Conn. 


Gisholt Mach. Co., Madison, Wis. 


Watertown, 


Cleve- 


Hammacher, Schlemmer & Co., 
New York. A 
International High Speed Steel 


Co., New York. 

Lapointe Mach. Tool Co., 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. ° 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glou- 
cester City, N. 

Schellenbach & Radcliffe, Cin., O. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Reheaters, Steam 
Ingersoll-Rand Co., New York. 
Rheostats 
Crocker-Wheeler  Co., 
N 

Clutch Co., Mil- 
New York. 
& Mfg. Co., 


Boston, 


Ampere, 
Cutler-Hammer 
waukee, Wis. 
General Elec. Co., 
Westinghouse Elec. 
Pittsburg, Pa. 


Rims and Bands 

Standard Welding Co., Cleve., O. 
Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 

General Pneumatic Tool Co., Mon- 
tour Falls, 4 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 
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The Hendey Centering Machine. 


One That Will Center Work in the Center. 
A FEW REASONS WHY: 


Head is gib-locked to bed in fixed position, holding spindle in permanent 
alignment. 

Spindle has Large Taper Journal at front end, patterned after Hendey-Norton 
lathe spindle. Proved the best. 

It carries draw-in chuck attachment for accurately holding combination cen- 
ter drills, 

Jaws of vise are hardened and ground, and aligned from proof bar in spindle, 
so will center cold rolled or turret lathe product within very close limits of error. 

Jaws and Back-rest work in unison,which means that stock of uniform diameter 
at points of support is held absolutely horizontal. A movable V rest is furnished 
to support end of work having varying diameters. 

Parallel bars form a stock rack and so save bruising the bed. 

Inclined bed helps to divert chips into the pan and keeps bed clear. 











‘ : i ae 
Capacity of machine 5-16” to 4”. 
A machine that is Quick Acting; one movement grips work in jaws and brings 
it to horizontal position in back-rest; one forward movement of spindle drills 
and reams the center hole. 





A few of these machines in stock. 
Write our agents or ask us for circular. 


The Hendey Machine Co., Tottington, Conn., 


Or the following UNITED STATES AGENTS :—Manning, Maxwell & Moore, New York, Boston, Pittsburg, 
Chicago, Philadelphia; J. L. Osgood, Buffalo; Pacific Tool & Supply Co., San Francisco, Cal.; W. M. Pat- 
tison Machinery Co., Cleveland, Ohio; J. W. Wright & Co., St. Louis; Syracuse Supply Co., Ltd., Syracuse; 
W. P. Davis Machine Co., Rochester; Scott Supply & Tool Co , Denver; Smith-Courtney Co.,Richmond, Va. 

EUROPEAN AGENTS:—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg; A. H. 
Schutte, Koln, Paris, Brussels, Barcelona, Milano; Chas. Churchill & Co., Ltd., London, Birmingham; 
Strussi & Zweifel, Milano, Italy. 


Manufacturing Automatic 
Chucking and Turning Machine 


for the automatic machining of 
duplicate parts made from cast- 
ings of iron, steel, bronze, or 
forgings, and for work from the 
bar. Nospecial skill is needed in 
its operation. Work is chucked 
in a couple of seconds without 
stopping spindle. One attend- 
ant can serve from four to eight 
machines, and each machine will 
do more work than any other 
turret lathe, so the savings ef- 
fected in production are “ worth 
while.”’ Send for catalogue. 














Potter & Johnston Machine Company, Pawtucket, R. I.,U.S.A. 


New York OFFice: 114 Liberty Street, Walter H. Foster, Manager. CLEVELAND Orrice: 309 Schofield Building, 
W. F. Flanders, Mgr. CHicaGo OFFICE: 933 Monadnock Block. CANADIAN REPRESENTATIVE: George H. Howard, 
Manager. Paris Orrice: 54 Avenue de Neuilly, J. Ryan, Manager. FOREIGN AGENTSs: Chas. ¢ hurchill & Co.,! td., 
London, Birmingham, Manchester, Newcastle, England,and Glasgow, Scotland. Schuchardt & Schutte, Berlin, Vienna, 
Stockholm and St. Petersburg. Alfred H. Schutte, Cologne, Milan, Brussels, Liege, Bilbao, sarcelona, 
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Riveters, Steam 


Chambersburg 
Chambersburg, Pa. 


Riveting Machines 


Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 


Long & Alistatter Co., Hamilton. 


Ohio. 


Niles-Bement-Pond Co., New York. 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Roches 
ter, B.. F. 


Boston Gear Wks., Boston, Mass 


Hess-Bright Mfg. Co., Phila.. Pa, 


Hyatt Roller Bearing Co.. Harri 
ae 


son, 


Roller Mills, Coining 


Dill Mach. Works, T. ©., Phila- 
delphia, Va. 

Rolling Mill Machinery 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Dill Mach. Works, T. €., Phila 


delphia, Pa. 
Fawcus Mach. Co > 


Del. 


Niles Bement-Pond Co., New York. 
United Engineering & Fdry. Co.. 


littsburg, Pa, 


Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 
Rules, Steel 


Billings & Spencer Co., 
Conn. 
Hammacher, 
New York. 
Slocomb Co., J. T.. 
Starrett Co., L. S.. 


Proy., R 


Sand Blast Apparatus 
Drucklieb, C., New York. 
Obermayer Co., S., 


a. 


Saw Frames and Blades 
Goodell-Pratt Co., 
Mass. 
Hammacher, 
New York. 
Massachusetts Saw 
copee, Mass. 
Patterson, Grottfried & 
Ltd., New York. 
Starrett Co.. L. S.. 
West Haven Mfg Co., New Hay 
en, Conn, 


Works, Chi 


Saw Sharpening Machines 
Nutter, Barnes & Co., 
Mass. 
Sawing Machines, Metal 
Birdsboro Steel Fdry & M 
‘ o 3 y. Mach. 
Co., Birdsboro, Pa ’ ea 


Newton Mach. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York 
Nutter, Barnes & (Co., 
Mass. 
Tabor Mfg. Co., Phila... Pa. 


Tindel-Morris Co., Eddystone, Pa. 
United Engineering & Fdry. Co., 


Pittsburg, Pa. 


Vandyck Churchill Co., New York. 


West Haven Mfg. Co.. New Hay 
en, Conn. 


Sawing Machines, Wood 

Colburn Mach. Tool Co., Frank 
lin, Pa. 

Seneca Falls Mfg. (Co.., 
Falls, N. Y. 

Saws, Hack Power 

Fairbanks Co., New York. 

Hoefer Mfg. Co., Freeport, Il. 

Niles-Bement-Pond Co., New York. 

West Haven Mfg. Co., New Ha 
ven, Conn. 


Seneca 


Saws, Metal Band 

Greaves, Klusman & Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

West Haven Mfg. Co... New Ha 
ven, Conn. 

Schools, Correspondence 

American School of Correspond- 
ence, Chicago, Il. 

International Correspon. 
Scranton, Pa. 

Schools, Technical 


N. Y. School of Automobile Engi 
neers, New York. 


Engineering Co., 


| Pittsburg, Pa. 
Hilles & Jones Co., Wilmington. 


Hartford, 


Schlemmer & Co., 


sh 
Athel, Mass. 


nde : » Cincinnati, O. 
axson Co., J. W., Philadelphia, 


Greentield, 


Schlemmer & (Co., 


Athol, Mass. 


Boston, 


Boston, 


Schools, 





Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Cleveland Automatic Mach. Co., 
Cleveland, ©. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

National-Acme 
land, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Wells & Sons Co., F. E., 
field, Mass. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Prov 
idence, R. I. 

Cleveland Automatic Machine Co., 
Cleveland, 0. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Potter & Johnston 
Pawtucket, R. I. 

Pratt & Whitney Co., 


Mfg. Co., Cleve 


Green 


Mach. Co., 


Hartford, 


Conn. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Whitcomb-Blaisdell Mach. ‘Tool 
Co., Worcester, Mass. _ 
Windsor Mach. Co., Windsor, Vt. 
Screw Machinery, Wood and 

Lag 

taker Bros., Toledo, ©. 

Cook Co., Asa S., Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

Besly & Co., Chas. H., Chicago, 
Ii}. 

Billings & Spencer Co., Hartford, 
Conn. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green 
tield, Mass. 


Screws, Cap and Set 


Cleveland Cap Screw Co., Cleve 
land, ©. 

National-Acme Mfg. Co., Cleve 
land, 0. 

Screws, Machine 

Cleveland Cap Screw Co., Cleve 


land, ©. 
Hammacher 
New York. 
National-Acme Mfg. Co., 
land, O. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. : 
Worcester, Mach. Screw Co., Wor 
cester, Mass. 

Second Hand Machinery 

American Tool Wks. Co., Cin., O. 

Baird Machy. Co., Pittsburg, Pa. 

Fairbanks Co., New York. 

Frevert Mfg. Co., New York. 

Garvin Mach. Co., New York. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Motch & Merryweather Mehry. 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wormer Machry. Co., C. C., De 
troit, Mich. 


Separators, Magnetic 


Cresson Co., Geo. V., Phila. Pa. 
General Electric Co., New York. 


Schlemmer & Co., 


Cleve- 


Separators, Oil and Steam 

Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Shades and Sockets, Lamp 

IOlier & Co., H., Phila., Pa. 

Shaft Couplings 

Davis Mach. Co., W. P., Roches 
ter, N. ¥ 


Shafting 

Cresson Co., Geo. V., 

Cumberland 
land, Md. 

Niles-Bement-Pond Co., New York. 

Pressed Steel Mfg. Co., Philadel 
phia, Pa. 


Phila, Pa. 


Steel Co., Cumber 





Shafting —Continued. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. 
burg, Pa. 

Shapers 

American Too] Wks. Co., Cin., O. 

Barker & Co., Wm., Cincinnati, 
Ohio. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 

Cochrane-Bly Co., Rochester, N. Y 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch 
burg, Mass. 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Hendey Mach. Co., Torrington, Ct 

Kelly Mach. Co., R. A., Xenia, O. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Potter & Johnston Machine Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Rockford Machine Tool Co., Rock 
ford, Ill. 

Smith & Mills, Cincinnati, Ohio. 

Springfield Mch. Tool Co., Spring 
field, Ohio. 

Steptoe Shaper Co., John, Cin., O. 

Vandyck Churchill Co., New York. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss & Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., 
ton, Del. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Royersford Fdry. & Machine Co., 
Royersford, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Shears, Rotary 

Bethlehem Fdry. & Mech. Co., So. 
Bethlehem, Pa. 

Bliss Co., E, W.. Brooklyn, N. Y. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Sheet Metal Working Ma- 
chinery 

sliss Co., E. W., 

Shelving, Shop 

New Britain Mch. Co., New Brit 
ain, Conn. 

Slide Rests 

American Watch Tool Co., Wal 
tham, Mass. 

Bartlett. E. E., Boston, Mass. 

Betts Mach. Co., Wilmington, 
Del. 

tlount Co., J. G., Everett, Mass. 

Garvin Mach. Co., New York. 


B., Chambers- 


Hartford, 


Wilming 


Brooklyn, N. Y. 


National-Acme Mfg. Co., Cleve 
land, O. 
Newton Mach. Tool Wks., Phila 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Wells & Sons Co., F. E., Green 
field, Mass. 


Slotters 
Baker Bros., Toledo, O. 
Betts Machine Co, Wilmington, 


Del. 

Dill Mach. Works, T. C., Philadel 
phia, Pa. 

Garvin Mach. Co., New York. 

National-Acme Mfg. Co., Cleve., O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co.. New 
York. 

Sockets and Sleeves 

Cleveland Twist Drill Co., Cleve 
land, ©. 


Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Standard Tool Co., Cleveland, O. 





Soldering Fluid 


Elliott Chemical Works, Newton, 
Mass. 

Special Machines and Tools 

Automatic Mach. Co,, Bridgeport, 
Conn, 

Beaman & Smith Co., Prov., R. I 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Va. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Bliss Co., E. W., Brooklyn, N. Y. 

Cleveland Cap Screw Co., Cleve 
land, O. 

Crescent Forgings Co., 
"a. 


Eickemeyer Machine Co., Yonkers, 
NY 


Oakmont, 


Elmes Eng. Works, Chas. F., Chi 
cago, ° 

Fawcus Mach. Co., Pittsburg, Pa. 

Fenn-Sadler Machine Co., Hart 
ford, Conn. 

Gardner Engineering Co., New 
Pork. 

Hoefer Mfg. Co., Freesport, Ill 

lucas Mach. Tool Co.,. Cleveland, 
Ohio. 

Massey 


Mach. Co., Watertown, 


_ = 
Mueller Mach Tool Co., Cin., O 


National-Acme Mfg. Co., Cleve 
land, O. , ; 
Nazel Engineering & Machine 


Works, Philadelphia, Pa. | 
New Machine Co., Danbury, Conn. 


Nutter, Barnes & Co., Boston. 
Mass. : 

Poole Co., J. Morton, Wilmington 
Del. 

Pratt & Whitney Co., Hartford, 
Conn 


Royersford Fdry. & Machine Co., 
Royersford, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Standard Engineering Works, Ell 
wood City, Ind. 

Walcott & Son, Geo. 0O., 
Mich. 


Jackson, 


Spike Machinery 
National Machy. Co., Tiffin, O. 
Spools, Steel 
Standard Welding Co., Cleve, O. 
Sprockets 


Baldwin Chain & Mfg. Co., Wor 
cester, Mass. : 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks.. Boston, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Link-Belt Engineering Co., Phila 
delphia, Pa. ; 
Philadelphia Gear Works, Phila- 
delphia, Ta. 2 
Whitney Mfg. Co., Hartford, Ct. 
Stampings, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 


Stampings, Welded 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Standard Welding Co., Cleveland, 
oO. 


Stamps, Steel 


Schwerdtle Stamp Co., Bridge- 


port, Conn 


Steam Specialties 


Jenkins Bros... New York. 
Lunkenheimer Co., Cincinnati, O. 
Nolte Brass Co., Springfield, Ohio. 


Steel, Air Hardening 

Baldwin Steel Co., New York. 

Boker & Co., Hermann, New York. 

Firth-Stirling Steel Co., Demmler, 
Pa. 

International High-Speed 
Co., New York. 

Jones & Co., B. M., Boston, Mass. 

Kent & Co., Edwn R., Chicago, Hl. 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Burke Mchy. Co., Cleveland, O. 

Firth-Stirling Steel Co., Demmler, 
Pa. 

International High 
Co., New York. 
Kent & Co., Edwin R., 

Ill 


Steel 


Speed Steel 


Chicago, 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., 
Mass. 


Boston, 
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NOVO TOOLS WILL DOUBLE YOUR OUTPUT 








WE GUARANTEE ALL NOVO 
TOOLS AND FURNISH THEM 
SUBJECT TO TRIAL AND 
APPROVAL. 


WE CARRY A 
COMPLETE STOCK 


Write for our Novo Small 
Tool Department Catalogue 
with Prices and Information 

















HERMANN BOKER & COMPANY 


SMALL TOOL DEPARTMENT 



































swiveling saw head, 
3 Phase Foundry Type [0.0.3.0 5 
u y yp duces the crane and 


Chicago Warehouse, 57 N. Desplaines Street. 101-103 DUANE STREET, NEW YORK CITY 
With its extra travel of 
the head on the base, 
its cross feed, circular 
table and vertical feed 
makes one of the most 
complete machines for 
hand work in blocking 
up castings to a mini- 


together with the 
steel foundry use on 
mum. 





The feed is positive, 
and every tooth of the 
saw is brought into 
action insuring highest 
efficiency. 








Made in 4 sizes. 


Send for further descrip- 
tion. 


BIRDSBORO STEEL FOUNDRY 
AND MACHINE CO. 


BIRDSBORO, Pa. 
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Steel, Sheet 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Globe Mach. &- Stamping Co., 
Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

American Tube & Stamping Co. 
Bridgeport, Conn. 

Baldwin Steel Co., New York. 

Boker & Co., Hermann, New York. 

Firth-Stirling Steel Co., Demmler, 


Pa. 
International High Speed Steel 
Co., New York. 

Jones & Co., B. M., Boston, Mass. 
Kent & Co., Edwin R., Chicago, 
Ill. 
Potteraes, Gottfried & Hunter, 

Ltd., New York. 
Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Ward & Son, Edgar T., Boston, 
Mass. 


Stocks, Die 
See Taps and Dies. 


Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fitchburg Machine Works, Fitch- 
yurg, Mass. 

sae” Twist Drill & Mach. Co., 
New Bedford, Mass. 

Springfield Mch. Tool Co., Spring- 
field, O. , 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Straighteners, H ydraulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 
Excelsior Needle Co., Torrington, 
Conn. 


Switchboards 
Cc & C Electric Co., New York. 
Crocker-W heeler Co., Ampere, 


General Electric Co., Schenectady, 


N. Y. : 
Stanley G. I. Electric Mfg. Co., 
Pittsfield, Mass. 2 
Westinghouse Elec. & Mfg. Co., 

Pittsburg, Pa. 


Switches 


General Electric Co., New York. 
Stanley G. I. Elec. Co., Pittstield, 
Mass. 3 
Westinghouse Elec. & Mfg. Co., 

Pittsburg, Pa. 


Taper Pins 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Mfg. Co., Hart- 
ford, Conn. 

Tapes, Measuring 

Keuffel & Esser Co., New York. 

Starrett Co., L. 8S, Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 

American Tool Wks. Co., Cin., O. 

American Watch Tool Co., Wal- 
tham, Mass. 

Baker Bros., Toledo, Ohio. 

Beaman & Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin- 
cinnati, O 

Cincinnati Mach. 
cinnati, O. 

Errington, F. A., New York. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Marshall & Huschart Mach. Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sloane & Chace Mfg. Co. 


Tool Co., Cin- 


» Newark, 


J. 
Webster Pi Perks Tool Co., Spring- 
field, 
WwW Sleete ‘Mtg. Co. 


, Hartford, Ct. 





Taps and Dies 


Bay State Tap & Die Co., Mans- 
field, Mass. 
Besly '& Co., Chas. H., 


ll. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap &, Die Co., J. M., 
Pawtucket, R. 

rs Twist Drill Co., Cleve- 
lan¢ 

Geometric Tool Co., New Haven, 
Conn. 

Hammacher, 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chicago, 


Schlemmer & Co., 


Taps, Collapsing 


Kelly, P. J., Elizabeth, N. J. 
Geometric Tool Co., New Haven, 
Conn. 


Testing Machines 

W. J. Keep, Detroit, Mich. 

Thermit 

Goldschmidt Thermit Co., New 
York. 


Thermometers 


Bristol Co., Waterbury, Conn. 


Thread Cutting Tools 

a | & Co., Chas. H., Chicago, 

Billings & Spencer Co., Hartford, 
Conn. 


Kelly, P. J., Elizabeth, N. J. 
Pratt’ & Whitney Co., Hartford, 


Conn. 

Rivett-Dock Co., Boston, Mass. 

Rogers Works, Jno. M., Glou- 
cester City, N. 

United Baglecering & Fdry. Co., 
Pittsburg, Pa. 


Tool Holders 


Armstrong Bros. Tool Co., Chi- 
eago Ill. 

Billings & Spencer Co., Hartford, 
Conn. 


O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Tools, Small 
See Machinists’ Small Tools. 


Transformers and Conver- 
ters 

General Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co. Geo. V., Phila- 
delphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Reeves Pulley Co., Columbus, 
nd. 

 ~ to Mfg. Co., Indianapolis, 
ne 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood's Sons Co., T. B., Chambers 
burg, Pa. 


Traps, Steam 
Sturtevant Co., B. 


ass. 


F., Hyde Park, 


Trolleys and Tramways 

Brown Hoisting Mchry. Co., Cleve- 
land, O. 

Harrington, Son .& Co., Edwin, 
Philadelphia, Pa. 

Link-Relt Engineering Co., Phila- 
delpibia, Pa. 

Maris bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Yale & Towne Mfg. Co, New 
York. 





Tubing, Steel 


Almond Mee. Co., T. R., Brook- 
lyn, N. 
American ‘Tube & Stamping Co., 
Bridgeport, Conn. 
Standard Welding Co., Cleve., O. 
“— & Sons, Edgar T., Boston, 
ass. 


Turret Heads 


Almond Mfg. Co., T. R., Brooklyn, 
New York. 


Turrets, Carriage 


Blount & Co., J. G., Everett, 
Mass. 


Turret Machines 


Barker & Co., Wm., Cincinnati, O. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown’ & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Ch, Be Bw 
Cincinnati, O. 

sm | Mach. Co., Watertown, 


N. 

Marshall & Huschart Machry Co., 
Chicago, IIl. 

Niles-Bement-Pond Co., New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
‘onn. 

—. Mch. Tool Co., Spring- 
fiel 

Ww — & Swasey Co., Cleveland, 
( 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Twist Drills 

Boker & Co., Hermann, New York. 

ate ar | Twist Drill Co., Cleve- 
land, 

a... Schlemmer & Co., 
New York. 

International High Speed Steel 
Co., New York. 

Jones & Co., B. M., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 


Ward & Sons, Edgar T., Boston, 
Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Unions, Brass 
Lunkenheimer Co., Cincinnati, O. 
Nolte Brass Co., Springfield, Ohio. 


Universal Joints 

Baush Mach. Tool Co., 
field, Mass. 

Boston Gear Wks., Boston, Mass. 
Gould & E berhardt, Newark, N. J. 
gray & Prior Mach. Co., Hart- 
ford, Conn. 

Mutual Machine Co., Hartford, 
Conn. 

Spicer Reversible Joint Mfg. Co., 
Plainfield, N. J. 


Valves 
See Steam Specialties. 


Spring- 


Valves, Cylinder Relief 


Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 


Valves, Safety Pop 
Lunkenheimer Co., Cincinnati,. O. 


Vises, Drill 
Graham Mfg. Co., Prov., R. I. 


Vises, Metal Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Parker Co., Chas., Meriden, Conn. 


Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Conn. 
Saunders Sons, D., Yonkers, N. Y. 





Vises, Planer and Shaper 

American Tool Wks. Co., Cin., O. 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, 


Conn. 

Niles-Bement-Pond Co., New York. 

Vises, Universal Machine 

Graham Mfg. Co., Prov., R. I. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon, Worcester, 
Mass. 

Vise Stands, Portable 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, Ohio. 

Wash Stands 

Mfg. Equip. & Engrg. Co., E. Bos- 
ton, Mass. 

Welding 

Goldschmidt Thermit Co., New 
York. 

Welding, Electric 

American Tube & Stamping Co., 
Bridgeport, Conn. 

C & C Electric Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., Cleveland, 
Ohio. 

Wire and Cables 

General Electric Co., New York. 

Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 


Wire-Forming Machinery 

Automatie Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening 
Machinery 

Hoefer Mfg. Co., Freeport, Il. 

Prentiss Tool & Supply Co., New 
York. 

Wood Working Machinery 

Prentiss Tool & Supply Co., New 
York. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Worm Hobbing Machines 

Gould & Eberhardt, Newark, N, J. 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 


Seneca 


Hartford, 


Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 3 

Wyman & Gordon, 
Mass. 


Worcester, 


Wrenches, Machinists’ 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

—_ & Spencer Co., Hartford, 
Con 

Bullard Auto. Wrench Co., Provi- 
rence, R. 

Coes W rene h Co., 
Mass. 

Hammacher, 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 


Worcester, 


Schlemmer & Co., 


Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench. Co., 
Providence, R. I. 

Whitman & Barnes Mfg. Co., Chi- 
cago, l 


Wrenches, Tap 

Card Mfg. Co., 8S. W., 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. 

Morse Twist Drill ‘& Machine Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Mansfield, 


Wrenches, Universal 
Bullard — has rench Co., Provi 
dence, 


Whitman t . Mfg. Co., Chi- 


eago, Ill 




















March 15, 1906. 


AMERICAN MACHINIST 


Notes on the Cam Chart. 





BY JOHN ROY. 


A good many years ago when I was an 
apprentice, a faithful and patient friend 
spent hours drumming into my head the 
mysteries of the cam chart. His methods 
were in a general way akin to those recent- 
ly illustrated in the AMERICAN MACHINIST. 
When I left the employment of this friend, 
one of the first jobs I fell heir to was to 
complete the design of a cold header which 
had been schemed out and almost finished 
by a very able man, whose death had tem- 
porarily put an end to the work. It -was 
a special machine for a special class of 
work, and nobody about the place was 
familiar with it, so very naturally the 
starting point was the cam chart, which I 
was horrified to find, looked like Fig. 1. 

I will not venture to say how much time 
I put on this chart or how much midnight 














construction, use or theory of any kind 
of cam chart until the appearance of 
C. F. Smith’s excellent articles in Vol. 28, 
Part 1, of the AMERICAN MAcHINIsT. I 
did not agree with him in every particu- 
lar, but the worth of the paper was so 
apparent, and so far above anything I 
could do myself, that I determined not 
to confuse the readers by objections. 
However, a man should be pretty careful 
about what he puts into print, for cold 
type add a dignity and weight to an 
opinion which too frequently converts it 
into a Jaw to those struggling for informa- 
tion. For this reason I wish he had dis- 
cussed more at length cam and short sys- 
tems different from his own (I am sure 
he has met with many such) and had gone 
through some process of elimination of 





FIG. I. AN UNDESIRABLE FORM OF CAM CHART. 


oil I burned on my own account in rav- 
eling this mystery, for such it was to me. 
I finally managed to reduce it to terms or 
ideas that I understood, and_ recon- 
structed the chart to look like Fig. 2. For 
awhile after that I was afraid to speak of 
a cam chart, lest some one would spring a 
new one on me which would leave me 
foundering again. Since that time I have 
been to college, studied text-books and 
professors, and glanced into many refer- 
ence books without ever having seen or 
heard of a published word regarding the 


the bad or worst-ones. I have worked 
into, evolved, or absorbed a pretty definite 
method of procedure for the design of 
cams, yet I was startled the other week 
to find one of my young men breaking 
away from precedent and trying to lay 
out a cam as described in the article re- 
ferred to, because he considered the said 
precedent bad and not according to the 
rules. Hence, in self defense, it seems, 
I must seek to print my ideas in order to 
keep them 

I will do it categorically in the form of 


335 


a comparison with Mr. Smith’s articles. 

1. Laying out the chart with cams over- 
lapping. 

I very much prefer to give each cam 
a separate base line and space all its own, 
as in Fig. 2. In this way the whole path 
of motion of any cam is seen at a glance, 
while to pick out a path from the chart 
facing page 382 is a job for a novice, and 
anyone is apt to lose it while hunting for 
another path to compare with it. In this 
way the numbering scheme, which was 
new to me, could be much more clearly 
carried through. Further, I like to see 
the motion of the real working point and 
throw of the cam both dimensioned on 
the chart, as shown in Figs. 2, 3 and 4. 
This practice will save a good deal of 
trouble and turning over of tracings. It 
will be seen that curve marked Feed in 
Fig. 2 has a separate base line, but cuts 
through and encroaches on the space re- 
served for Stroke of Gate. This is a per- 
fectly legitimate and sometimes very use- 
ful exception to the rule. I may as well 
add at the start that I constantly take 
liberties with all these, my self-appointed 
guides, as every one should who is master 
of his own 

2. Sticking too close to the one ma- 
chine for a type of cam chart, and thus 
giving the impression that it must always 
be elaborate and according to fixed rules. 

For example, three weeks were spent 
on the chart mentioned. It is frequently 
necessary to have the complete set of 
drawings in the shop in that time. In 
designs where cam charts are necessary it 
rarely happens that more than two or 
three movements are so related that every 
point in their course must be known. Es- 
pecially is this true in designs that are mod- 
ifications or enlargements of existing 
types of machines. Mr. Smith states this 
plainly in the opening paragraph of his 
first article. For these few the precise ac- 
curate path may be plotted on the chart 
and the remainder and larger number sim- 
ply represented by straight lines. All that 
is necessary to know, 1. ¢., where they 
start and stop, is thus shown. When there 
are several motions on a machine from 8 
to 10 inches in length, it is desirable to 
scale them down to 2 or 3 inches for 


sake of clearer representation; in all 
cases, of course, putting the proper di- 
mensions in place. Figs. 3 and 4 il- 


lustrate my meaning in these particulars. 
In curve, “Nut Holder Out and In.” Fig. 
3, the only portion plotted accurately is at 
A where it is necessary to know just 
The only 
other curves whose paths it was desirable 


when the safety must act 


to know on this machine are shown as 
plotted curves; other times are indicated 
perfectly as well, and with less effort and 
time, by straight lmes 

While it is very desirable to keep the 
cam path down to an angle of 30 degrees 
or less, it frequently cannot be done, and 
sometimes on rapid running machinery to 
increase the diameter of the cam to make 
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the path gentler, would lead to more seri- method Mr. Smith describes under “Loca will be seen that neither the cutting 
ous troubles. I have seen in use for a_ tion of zero of individual cams,” page 408. speed nor the feed has been altered Of 
good many years reciprocating slide cams Of course no system of checking this part Course an extra safety stop must be put 
with an angle of 60 degrees. The rollers of the work can be too tedious or laborious In to stop the machine when a bad nut 
on these start gently, get up to speed and_ if it is accurate. Sometimes, for greater Comes down 
run up a straight 60-degree incline to the safety, I make paper models of the cam | have purposely not explained Fig. 1 
top, 1. e. about ™% inch of the straight outlines and actually try them in place on It is a good problem for those not fa 
face. About 130 reciprocations are made the drawing. miliar with the cam chart to work out. | 
per minute. They work hard, of course, To go back to Figs. 3 and 4 for a mo V only state that it represents exactly 
but they work commercially and that is ment, we have here an excellent example what Fig. 2 represents, except that the 
enough. of the value of careful study of the cam degree lines are arranged in a circle, but 
The method of locating keyways is t not to be compared with the other 
4 . _— Tep , , 
slow, inexpensive and unnecessary. Sag Gera 7 style of chart for simplicity Those who 
~ 
A great many cams simply have the ( ° e s can work it out and others 
path cast on and are smoothed up with a would not care for an explanation. There 
file. Wiuth these the keyway must be lo still another style of chart I have met 
- Y , 1 
cated by means of the chart. Large heavy vith a good d hig. 1 would il rate 
° 1 7 ttor , , 1 
duty cams, with rolls, say, from 3 inches wate is method if each curve, instead of start 
. ;' FIG. 5. WORK DONE ON MACHINE CHAR 
diameter by 1 inches face to 6 inches lactic stat g trom common zero, were to start 
:; . , , IN FIGS. 3 AND 4. /, 
diameter by 3 inches face, are usually 52 y fr ts own individual actual zero, 1. « 
made of cast-iron with inserted tool- chart. Fig. 3 is the chart for a nut-fin e of motion This is a laborious and 
steel faces where the hard work ishing machine which had been running’ unwieldy chart, but helpful in locating key 
comes. It is unnecessary to core out for years, tmishing the nut, Fig. 5, where ways 
for all these, and again the location of the marked Top. This operation had some \t page 516 Mr. Smith makes a state 
keyway is important. The same is true time ago been discontinued, and only the ment that is either misleading or not “fat 
where the complete cam is made of tool bottom was finished in this machine. After leading” enough. He is speaking of a 
steel, and which must be forged to shape, careful study it was found possible to do~ yoke working in ways (Fig. 31) and adds, 
for it is too expensive to cut itaway. In away with the finishing-cutter, trim a lit Phe ke may obviously be placed on a 
my own work I frequently meet with cams tle here and there and push all the cams radius arm Of course it is clear enough 
weighing from 200 to 1,000 pounds, most back closer together until the movements to him, but I think it important enough 
of them with inserted steel faces and were all completed in 180 degrees of to put in black and white, that a yoke ona 
many with gear teeth on the periphery. movement. From this it was only a step, swinging arm is quite a different thing 
Manifestly no system of assembling or the form of cams happily permitting, to from a yoke sliding in ways. A yoke like 
trying out could be tolerated with these, lay out all the motions on the same cams_ Fig. 31, sliding in ways, can only go back 
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An Opening Taper-Threading Die 
and a Collapsing Pipe-Tap. 





The accompanying half-tones and line 
engravings illustrate some _ interesting 
types of threading devices manufactured 
by the Geometric Tool Company, of New 
Haven, Conn. 

The first of these, shown by Figs. 1 to 
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plunger /. The spring behind the plunger 
presses the latter forward and as a re- 
sult the taper bar is normally held in its 
outermost position as represented in the 
drawing. When the die is run on the 
work, however, the end of the piece be- 
ing threaded comes in contact with a 
hardened plate attached to the end of the 
plunger and the taper bar is thus held 
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the die is thrown open, as in Fig. 2. 

The contact plate at the end of plunger J 
and the taper bar admit of endwise ad- 
justment to suit the work in hand, and 
shoe G also is adjustable for setting for 
threads above or below standard di- 
ameters. 

The die shown is known as the 2-inch, 
and will cut threads from 1% to 2 in- 




















FIG. I. TAPER-THREADING DIE SET 


3 inclusive, is a taper-threading die in 
which is incorporated the opening feature 
of the regular die made by the same com- 
pany for cutting parallel threads. 

As set for cutting, the die is seen in 
Fig. 1. Fig. 2 represents it opened, as 
upon the completion of the thread. The 
construction will be understood from Fig. 
3, where A is the head and shank, formed 
integrally; B the cam ring for operating 
the chasers; C the taper bar or guide for 
controlling the movement of the cam ring, 
and so determining the degree of taper 
given the thread, both chasers and guide 
’ bar being made as desired to suit any 
required taper per foot. 

The face of the cam ring is represented 
in the detail, and each of the four cam 
slots shown cut therein is adapted to 
receive a lug formed on the rear face of 
chaser carriers D; the four chasers and 
their positions over the cam slots being 
clearly indicated in the end view of the 
die head, which shows also, in conjunc- 
tion with the half-tones, the method of 
mounting and retaining the chaser car- 
riers in the head. The cam ring is con- 
fined endwise by the head proper and 
the retaining ring E, and while it may 
be rotated within certain limits upon its 
seat, the spiral spring F, which presses 
against a stop pin in ring E and an op- 
posing pin in the cam ring, tends always 
to turn the cam forward and keeps the 
shoe G in contact with taper bar C. 

The bar is supported in a guide at the 
outer end and at the rear is attached to 
a collar, H, which by means of a stud 
passing through slots in the walls of the 
hollow shank, is rigidly connected with 


y 


FOR CUTTING. FIG. 2. 


TAPER-THREADING DIE OPENED. 



































FIG. 3. SHOWING CONSTRUCTION OF DIE. 


stationary, while the die continuing for- 
ward, steadily opens and cuts the thread 
to the required taper. When shoe G 
clears the outer corner of the taper bar 
the cam ring is then no longer controlled 
by the guiding surface on the bar and 


ches diameter. The taper bar in this case 
is for work having a 34-inch taper per ft. 
and will answer for threads 2™% inches 
long. For standard pipe threads, it is 
usually unnecessary to employ the taper 
bar as the chasers of the regular opening 
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die- head are sufficiently deep to cover 
the thread length required. 

In Fig. 4 is illustrated a collapsing pipe 
tap whose construction and operation are 
represented clearly in Fig. 5, the latter 
engraving showing the device in both 
cutting and collapsed positions and bring- 
ing out certain features in detail. 

The body of this tool, which is reduced 
at the rear end to form the shank, is 
slotted radially at the front to receive 
the chasers and bored through from end 
to end for a plunger K which controls 
the chasers and which is itself operated 
by cam L and opposing-spring M. The 
plunger head is provided with a series 
of inclined ribs which interlock, in the 
manner indicated, with the chases, and, 
as is obvious from the detail, any move- 
ment of the plunger endwise must ne- 
cessarily result in positive movement of 
the chasers radially. 

The forward movement of the plunger 
which is necessary to expand the chasers 
and so set the tool for tapping, is im- 
parted by the cam L which is freely 














FIG. 4. COLLAPSING PIPE TAP. 


mounted on the body of the device, and 
to the periphery of which an operating 
handle is secured, this handle passing, as 
shown, through a circumferential opening 
formed in the sleeve or casing Ns When 
the handle is pushed over to the position 
indicated in both the half-tone and the 
upper view in the drawing, the cam act- 
ing upon both ends of cross-bar O, which 
passes through the plunger, sets the lat- 
ter in its extreme forward position with 
the chasers fully expanded. As the tap 
runs into the piece threaded and the end 
of the work comes in contact with plate P 
which is connected to sleeve N, the sleeve 
is pushed back and the cam surface at Q 
acting upon the base of the handle turns 
the cam ahead slightly or to such a posi- 
tion that the spring M can draw the plung- 
er back and collapse the tap, the rear- 
ward movement of the plunger and bar O 
of course throwing the cam to the cen- 
tral position as represented in the low- 
er assembly view in Fig. 5. 

Plate P and sleeve N are returned to 
normal position by spring plungers R. 
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The plate may be adjusted to collapse the 
tap at any required depth of thread, and 
the graduated nut at the rear of the cam 
may be set to expand or contract the 
chasers by any desired amount before tap- 
ping operations commence. As will be 
noticed, the handle may be thrown either 
way from center in operating the tap; 
this feature permits two cuts to be taken 
where desirable, which is quite often the 
case where a tap is used with chasers for 
threading straight holes. For such pur- 
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It will be observed that, by making 
the operating plunger with radiating 
wings, it is necessary to bore only a small 
hole through the body of the tool, as the 
wings or ribs fit the slots milled for the 
chasers, and thus the chaser blades and 
plunger ribs are always well supported 
for practically their entire depth. 

The tap forming the subject of the il- 
lustrations in Figs. 4 and § is the 2" 
inch pipe size. A larger size of collap- 
sing tap is shown in Fig. 6, this par- 
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FIG. 5. SHOWING CONSTRUCTION OF COLLAPSING PIPE TAP. 





FIG. O 5-INCH 


poses the working face of the cam at the 
top of the incline may be cut back slightly 
at two diametrically opposite points so as 
to give plunger K a shorter movement 
forward than when the cam is turned 
the other way. 
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SPECIAL PIPE TAP 


ticular tool being suitable for threads 
from 4% to 5% inches diameter, or for 
4-inch to 5-inch standard pipe threads. 
The chasers in this case are mounted in 
blocks or carriers very similar to those 


used in the opening die head. 
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Unsolved Problems in Electrical 


Engineering.* 


BY COLONEL ROOKES EVELYN BELL CROMPTON, 


C. B., M. INST. C. E. 

The electrical problems which form my 
subject divide themselves into two groups: 
those set for us by Nature herself, which 
chiefly concern the scientific investigator ; 
and those which have presented them- 
selves to us engineers since we began to 
use electrical energy for man’s service. 
The engineer is only concerned with Na- 
ture’s problems so far as their investiga- 
tion comes into his work when he is called 
upon to provide means to protect our 
works from damage due to her display 
of her electrical forces. 

LIGHTNING. 


PROTECTION FROM 


The problems of lightning discharges 
have from the very first interested us, and 
in these later days of large power schemes 
the importance of protecting our works 
against lightning stroke has become in- 
creasingly evident. For a long time we 
thought that the damage caused by light- 
ning was confined to systems of overhead 
conductors, as its effect on these was at 
once evident, in some cases by complete 
destruction of parts of our circuits, in 
others by the breakdown of our insula- 
tion; but during our recent developments 
of large power schemes, employing sys- 
the 
overhead 


tems of conductors to carry energy 


into districts where the use of 


conductors is inadmissible, the influence 
of lightning discharges, or of earth-strokes 
connected with them, on our underground 
systems, has been undoubtedly the cause 
of many failures and interruptions to ser- 
vice, the investigation of which forms a 
problem of the first magnitude. 

The problem has been insufficiently in 
but it that 
many of the mysterious perforations of 


vestigated, appears probable 
the insulation of our underground cables 
are commenced by static charges due to 
condenser-effects produced on a gigantic 
scale in the system. 

Closely allied with the investigation of 
these interesting phenomena are the hith 
erto unexplained causes of ball-lightning, 
which appear extremely difficult to un- 
We 


counts, given by 


have such consistent ac- 
truthful 


observers, of balls of fire moving slowly 


derstand. 
and competent 
in the air or rolling along the ground, 
sometimes attended with slight noise or ex- 
plosion, in others by violent disruptive ef- 
refuse to believe 
[ am aware 


fects, that we cannot 
that ball-lightning is a reality. 
that it has been asserted that it does not 
really exist, but is merely the persistent 
effect on the retina of the eye produced 
by a previous brilliant discharge; but as 
Planté in his has distinctly 
stated that he was able to reproduce ball- 
lightning effects on a small scale when 


researches 


“Tames Forrest Lec- 


*Abridged from the 
(English) Institution 


ture” delivered at the 


of Civil Engineers, 1905. 
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experimenting with continuous currents of 
high electromotive force obtained from his 
accumulators, there can be no doubt that 
Nature these phenomena 
for which at present we have no explana- 
tion to offer. 

Those of us who were at St. Louis last 
the remarkable lumi- 
surrounding the electrical conduc- 


does produce 


summer witnessed 
nosity 
tors carrying currents at the extremely 
of 100,000 volts. It 
peared under those conditions of electrical 


high pressure ap- 
stress as if the air itself became luminous, 
and I suggest that this may throw some 
light on the phenomena of ball-lightning. 
TERRESTRIAL MAGNETISM. 

[ cannot omit from this lecture men- 
tion of the problems of terrestrial magne- 
tism, as they certainly affect electrical en- 


gineering works; but our knowledge of 


N 


FIG, I lTHE MAGNETIC FIELD OF THE EARTH. 


the sources of terrestrial magnetism, and 
of the disturbing influences of what are 
known as magnetic storms, is so vague, 
and the hypotheses are based on such scant 
knowledge, that I am compelled to touch 
on the matter very lightly. We do not 
know with any certainty where the mag- 
neto-motive which the 
earth’s field that is to 
whether its source is within the earth it- 
Quite 


force produces 


originates, say, 
self or is situated externally to it. 
recently it has been definitely shown that 
the sun has a magnetic field, for the solar 
corona has a very definite polar structure; 
but even if we agree that the sun is, like 
the earth,a gigantic dynamo, the magnetic 
effects in both cases being possibly due to 
their the 
netic moment of the sun must be far 


rotation on their axes, mag- 
too 
small to enable it to be of itself the cause 
of the earth’s magnetism. 

There appear to be three hypotheses of 
the cause of terrestrial magnetism, namely 

-(1) that the crust of the earth has at 
some time, probably shortly after solidifi- 
cation, become a permanent magnet, ow- 
ing to the circulation of electric currents 
which possibly, may have been produced 
by thermal causes; (2) that the cause was 
originally, and may still be, 
with the earth’s rotation, which has grad- 


connected 
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ually accumulated its magnetic field, much 
as is the case with an ordinary self-excit- 
ing dynamo; and (3) that the sun itself is 
the power-station for the whole solar sys- 
tem, and that each of the planets is merely 
a distributing station for the energy gen- 
erated in the 
shown that the direct magnetic effect of 
the external field produced by the sun 
must be small, although we know that 
changes taking place in the sun are un- 


sun. It can, however, be 


questionably associated with the appear- 
ance of the magnetic storms which are of 
such importance to the navigator and the 
telegraphist. 

The problem is undoubtedly unsolved, 
but great light may be thrown on it if the 
magnetic the inhabited por- 
tions of the globe, and especially those 


surveys of 


near the Polar regions, can be completed. 
The diagram (Fig. 1) shows that if we 
consider the earth as a magnet with North 
and South Poles, the 
force through the equatorial zone of the 
earth must be directed toward the poles 
and must curve back from the polar areas 


magnetic lines of 


to complete their magnetic circuit across 
the equator; but we have reason to believe 
that the earth’s magnetic field is not sym- 


metrical and differs widely from that 
shown in the diagram. 
TRANSMISSION OF POWER WITHOUT WIRES. 


Another problem which is only now 
commencing to.pass outside the domain of 
the physicist into that of the engineer is 
that of the etheric transmission of power. 
The development of electric wave teleg- 
raphy is an excellent instance of the vari- 
ous stages of the solving of an electrical 
problem. In this case Maxwell and Hertz 
settled the first stage and formulated the 
laws of the transmission of etheric waves. 

element 
Marconi’s 


Branley supplied an important 
when he invented the coherer. 
enthusiasm, skill and perseverance, aided 
by Fleming and other numerous compe- 
tent the third 
stage to its present development. 


We may consider that the etheric trans- 


co-workers, have carried 


mission of signals up to a given distance, 
and notably for the purposes of signaling 
to and between ships at sea, is practically 
solved, although there are many secondary 
problems arising out of it. No doubt the 
first and most important of these is the 
production of wave-trains sufficiently 
powerful and of the right character to 
yield the best results. Fleming has par- 
ticularly devoted himself to this subject, 
and the value of his inventions has been 
fully acknowledged by Marconi. 

Taking the economical question first, it 
has been shown by Fleming that in all 
probability the method at which we have 
at present communicating 
waves to the ether by the oscillating dis- 
charge of condensers, only utilizes about I 
of the time available; in fact, 
series of intermit- 


arrived, of 


per cent. 
that we only have a 
tent waves with long vacant spaces inter- 
vening. What we require is a better meth- 
od of originating a continuous train of 
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waves rather than these intermittent ones 
and here we can formulate our problem, 
which may be solved by the mechanical 
engineer, or probably by the electro 
chemical engineer, None of us have as 
yet succeeded in constructing an alternator 
frequency approaching 


with a 1,000,000 


per second; but who can say that recent 
developments in extremely high-speed tur 
bo-generators of the De Laval type may 
not furnish us with a good start in ob 
mechanical 


taining such frequency by 


means? Again, turning to the possibili 
ties within reach of the electro-chemist, 
very promising attempts have already been 
made by Lodge and others to produce 
electrical oscillations from condensers 
charged by a Cooper-Hewitt mercury-va 
por lamp. Duddell Mas shown by his in 
vestigation of the singing arc that herein 
lies a method of producing a continuous 
series of discharges, although in this case 
the frequency obtained is not sufficien 
for our purpose. At any rate, the solu 
tion of this problem of continuous opera- 
f 


Hertzian waves appears 


1 
tion Dy means O 
to be extremely hopeful, and at any rat: 
it is one of first importance 

1 lactric 
n electric 


mention, al- 


One problem connected wit 


wave telegraphy requires 
though I believe it has been already nearly, 
if not completely, solved by Fleming. | 
refer to the noise caused by the signaling 
spark used in wireless telegraphy esp 


cially on board ship. The loudcracking dis 
charge of this spark has the two-fold dis 
advantage of being a nuisance to anyone 
in the neighborhood of the apparatus and 
of entirely defeating secrecy, as the mes 
sage can be read by 


S 


anyone conversant 
with the Morse alphabet Fleming has 
caused the discharge to be produced in cast 
iron vessels filled with nitrogen or carbonic 
acid under pressure, and by this means 
has practically succeeded in silencing the 
spark, even when large powers are em 
ployed 

As to the etheric transmission of power 
on a large scale, as foreshadowed by Tes- 
la, it is difficult to speak with any cer 
tainty or even hopefulness. It is evident 
that the consequences which would follow 
on the etheric transmission of consider- 
able amounts of power would be so start- 
ling, from every point of view, that they 
would revolutionize our ideas socially and 
politically, and would profoundly affect 
all our present conditions of life 

THE SECOND GROUP OF PROBLEMS. 

second group of 
} 


I now come to the 


problems connected with the development 


of electrical machinery in the form that 
it is now taking, and with which I have 
personally been most in contact during the 
past 25 years. It is 30 years since we 
We owe 

Wheat- 
1 


e early stages of dy- 


were introduced to the dynamo 
to Faraday, Paccinotti, Varley, 


stone and Siemens tl 


] 


namo development, To those who pro- 


7 





duced our present materials, the permeable 





iron and steel we use for our magnet-cores, 


the electrolytic copper we use for our con 
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ductors, we owe the second stag Wi 


have since passed through a long series of 


developments of design, at first dete 
mined experimentally, and afterward mod 
ified by practical use. 


design has been marked by constant al 


teration following on new discoveries of 


systems of generating and utilizing ele« 
trical energy 


but throughout the consid 
erable changes of the many systems that 
have been tested, and which still surviv 


I find that 





progress up to the present we meet 
the one main group of problems which 
forms the central feature of all our dé 
signs, namely that relating to the desig 
and construction of the most efficient mag 
netic field, and which for convenience | 
hereafter call the problem of “core and 
. }? 

coil 

1 + ? 


The electro-magnet bears the same re 


to electrical machinery that the 


lation 
cylinder, piston and crank bear to the 
Wherever we wish to trans 


steam engine 


late the mechanical into electrical energy, 


or electrical back into mechanical energy, 
we are compelled to use the “core and 


coil,” and I hope you will bear with me if 
I spend some of our time in discussing 
how much we may yet develop our fut 
knowledge of this important matter 
THE CONSTRUCTION OF MAGNI CORES 
Take the core first. Although in a few 
instances, in fact, only for measuring pur 
purposes, we use coreless electro-magneti 
devices, in most cases we find it nec 


sary that a considerable part of the patl 


of the magnetic field should lie within th 
metal which possesses the highest perme 
ability for magnetic lines of force. Thi 


up to the present, has confined us to iro1 


in its purest form, which, when cast o1 






produced by methods requiring it to be at 


one time in a molten condition, the engin 


eers have preferred to call steel. In th 
early days of Faraday and those who fol 
lowed him it was observed that the best 


results were obtained when pure forg 


iron, such as that obtained from Swedish 
bars, was used for our magnet-cores; but 
later on, in order to cheapen and facilitate 
construction, we commenced using cores 
which could be cast into the desired form 
So long as these were of cast iron t 
permeability was low and the results wer 
therefore poor Later on, the steel foun 
der was able to make for us castings of 


1 


high permeability; but when we began to 


develop the use of alternating-current ma 
chinery, or whenever the cores were sub 
jected to alt rnating ek ct? cal stresses, wt 
met with the diff ty that eddy currents 


were set up within the cores, followed by 
heating, and in addition we observed for 
the first time the losses due to hyste 
When we first formulated our requir 
ments for core-material they were exces 
ingly simple 
must be permeable, easily -cast, forged or 
worked into the shapes in which we r 


1 


quired to use it, of sufficient mechanical 


strength, and easily cut or shaped by ma- 


[he progress of our 


underlying the whole of our 


cl ne I S | ( ents were 
Cds I ( 1s i ar recent 
age f nicke he use 
of the sp having ex 
treme p | have 


difficulty, which 


exists and | been tl f much 


sappointment and | to steel founders 


t suit 
| prop the 
wl n Vet 1 pl ated 
d diff { f1 porosity 

‘ ) 1 it t he has 
WH, I 14 
ng | p t the 
I I | Caf 

b 1 ) I cal 
( ‘ with a 

I give 

high perm ] t\ t will b n the form 
of a spon or network which will give 
great tre role vement 
At first eht we might think that such 
pu iron would have the d lvantage of 
I ‘ which wo facilitate 
the form 1 f eddy currents; but in 
yt ‘h the 
iT le ¢ 1 ’ ‘ ty. 41 CT sec 
thi nt if the pure iron 

ong é eretore tl mass 
5 ffer lerable re tance 
to edd rrent Jarrett’s discov 
er therefore point in the direction from 
whi W \ pe to obtain consider- 
a pt et-cores. 
Wi re-formulat ir re 

q " 

\l ] rf p bility, 
"i ter f ent, | 1 tance 
ss to eddy currents; of course all 

th combined witl ufficient mechanical 
treng to 1 { I hat 1 stresses 
due to centrifug I ¢ when the core 
for part of the revolving mass, or to 
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the stresses set up by magnetic attraction 
when they form part of the frame of a 
stator or magnetic ring of large dimen- 
sions. In the other class of cores, particu- 
larly those subjected to alternating elec- 
trical stresses, such as the cores of trans- 
formers, we cannot hope to obtain suffi- 
cient freedom from the losses due to eddy- 
currents by other means than minute sub- 
division, that is to say by lamination, or in 
some cases by forming the cores of a 
bundle of individual wires. Great prog- 
ress has been made in the production of 
such laminated material, and a great part 
of our constructive work lies in the or- 
ganization of the labor necessary to fit to- 
gether the large number of sheets or 
stampings which go to form this class of 
cores. 


A PROBLEM FOR THE MACHINIST. 


Where such cores are used for revolving 
armatures we meet with the secondary 
problem of securing satisfactory balance 
of the rotating mass, and it is not easy to 
obtain this, as any turning or cutting pro- 
cess applied tothe edges of the thin sheets 
has a tendency to bring them into electri- 
cal conducting contact at the edges and 
ends, thus giving rise to eddy currents. 
The same difficulties occur in smoothing 
out the tunnels or slots of our armatures, 
and a satisfactory means of effecting this 
cheaply and efficiently has yet to be found. 

Time will not permit of my discussing 
this great core question as fully as I could 
wish, but I cannot leave it without refer- 
ring to the interesting discoveries by Dr. 
Heusler of magnetic non-iron alloys. Mr. 
Hadfield has produced for Dr, Fleming 
rings formed of an alloy of aluminum, 
copper and manganese which is nearly as 
magnetic as a low grade of cast iron, al- 
though it contains no iron at all. It is pos- 
sible that the whole secret of magnetism 
is locked up in these rings; at any rate, the 
discovery is of extreme importance and 
may have far-reaching influences on the 
question of cores. 

COILS FOR MAGNETS. 

From the first we found that the most 
convenient method of forming our exist- 
ing coil or helix was by winding up into a 
coil on the core itself, or on a separate 
frame slipped on to it, copper wire of cir- 
cular cross-section and covered with a 
fibrous insulating material such as cotton 
or silk thread. This method of coil-wind- 
ing has held up to the present date, chiefly 
on account of its convenience and of the 
very perfect and economical methods of 
covering the wire with silk and cotton 
thread, or in some cases with spiral paper 
strip, which have been from time to time 
introduced; but in all these cases the mass 
of the wound coil is largely made up of 
insulating material, as on account of the 
circular section of the copper itself there 
is much wasted space. Moreover, on ac- 
count of the low heat-conductivity of the 
mass of insulation and of the waste air- 
spaces, the heat-conducting capacity of the 
coil as a whole is very low. Experiments 
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recently carried out for the Standards 
Committee by the National Physical La- 
boratory have shown very clearly that with 
coils of this class the temperature at the 
hottest part of the coil is frequently 35° 
and occasionally 45° F. in excess of its 
mean temperature, and as in this case the 
maximum temperature of the coil is the 
governing factor it is evident that if we 
can so increase the heat-conductivity as 
to reduce materially this difference be- 
tween the maximum and mean tempera- 
tures we can improve the coil both in the 
cost of its production and in its economi- 
cal working. 

I have prepared a diagram (Fig. 2) 
showing winding in three forms. The first 
(Case I) shows the relation of copper to 
insulation and wasted space when cylin- 
drical cotton- or paper-covered wires are 
wound on short formers provided with 
flanges of the full depth of the winding. 
The second (Case II), also a usual form, 
allows of a more solidly wound coil, the 
ends of the winding being stepped back so 
that alternate layers to some extent fit in 
to the depressions of the adjacent layers. 
But for the third case I have shown an 
ideal winding of a coil to produce the same 
results as to the required magnetic field, 
and to give sufficient cooling surface to get 
rid of the heat, but using less copper and 
having greater heat-conductivity, owing to 
the continuity of the copper from the in- 
side to the outside of the coil. This ideal 
winding, you will see, consists of thin 
copper strip wound on its edge into cor- 
rect position by suitable machinery, each 
turn being insulated from the adjacent 
turn by a thin film of insulating material 
applied to it at the time it is being wound. 


ANOTHER MECHANICAL PROBLEM. 


This ideal form of coil-winding has al- 
ready been occasionally used in practice for 
the larger coils required for certain trans- 
formers and for the magnets of large gen- 
erators and motors, and it will be seen 
that we gain greatly in reducing bulk of 
the winding, weight and cost of copper, 
and as the magnet-arms are shorter we 
gain greatly in the size and cost of the 
framework of the machine; but in order 
to apply it generally to the smaller class 
of apparatus we still require a combination 
of rolling, winding and insulating machin- 
ery which will take the rough copper strip 
and at one operation reduce it to the cor- 
rect cross-section, wind it into place and 
apply the coating of insulating material. 
In my diagram I have not taken advan- 
tage of the reduced thickness of insulating 
material, although I might have done so; 
but even as shown the reduction in size, 
weight and cost are very noteworthy. 
And it is the constructional problem 
which I here set and formulate for your 
consideration. 

We now come to insulating problems. 
As I have already said, up to the present 
we have been content with the older 
method of fibrous insulation, sometimes 
untreated, but in other cases impregnated 
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with an insulating varnish or enamel. In 
order to render our coils non-hygroscopic, 
so that we can maintain sufficient insula- 
tion in a moist atmosphere, we have al- 
ready introduced vacuum machinery to 
remove the moisture after they are wound, 
and afterward we inject our waterproofing 
and insulating varnishes under pressure 
to fill up as far as possible the interstices, 
at all events in the outer layers of winding; 
at the same time we slightly increase the 
heat-conducting qualities of the coil as a 
mass. But, unfortunately, it is difficult by 
such impregnation to make the coils wa- 
terproof to a satisfactory extent, for the 
fact that when these coils are at work 
they are alternately heated and cooled, of 
itself tends to ajd the re-entrance of 
moisture, at all events in this climate. 

Quite recently, in connection with this 
winding question, another difficulty has 
been observed by Highfield and others, 
namely, the formation of ozone, and finally 
of nitric acid, inside the coils, which has 
in many cases destroyed the fibrous mate- 
rial used for insulation. All this points 
to the desirability of dispensing with 
fibrous material and of replacing it by an 
insulating material which will have suff- 
cient dielectric strength, will stand the ac- 
tion of nitric acid and will increase heat- 
conductivity. A good deal has been done 
recently in this direction, and notable ad- 
vances have been made toward increasing 
the temperature up to which such insulat- 
ing compounds can be worked with- 
out notable decrease of their dielectric 
strength; so that, although a few years 
ago we considered a temperature of 100° 
C. or 212° F. as quite the highest tem- 
perature at which coils could be satisfac- 
torily worked for lengthened periods, we 
are now slowly coming to the opinion that 
it is desirable that we should work them 
at far higher temperatures, and that it is 
quite reasonable to hope that our chemists 
will furnish us with suitable insulating ma- 
terials for impregnation or for coating our 
conductors which will stand continuously 
temperatures up to at least 200° C. or 
390° F. If we are successful in obtaining 
the two requirements which I have men- 
tioned, namely, the reduction in the sizes 
of our coils, as shown in Case III in the 
diagram (Fig. 2), and the means of work- 
ing them at higher temperatures without 
endangering the durability of our plant, 
we shall benefit greatly, both constructors 
and users, by reducing the bulk, weight 
and cost of our machinery without in any 
way impairing its efficiency. 

The recent introduction of high-speed 
turbo-generators has called attention to 
the difficulties of designing both the cores 
and the winding of the revolving fields so 
that they can successfully withstand the 
severe mechanical stresses to which they 
are exposed at these extreme speeds. 
Much ingenuity has already been exer- 
cised in attempting to reconcile the an- 
tagonistic requirements of great mechani- 
cal strength to resist centrifugal forces 
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combined with minute subdivision of the 
core to prevent a free path being given to 
the eddy currents. It will be seen that 
here the difficulties of the designer are 
very great and the problem of overcoming 
them is yet in its early stages. 
ELECTRIC STORAGE BATTERIES. 

Although we are all agreed that the de- 
velopment of electrical storage is desirable 
from every point of view, we engineers 
are still divided into two camps, viz. : those 
who believe in storage in its present stage 
of development, and those who hold the 
contrary opinion that until we have at 
command a form of electrical storage dif- 
fering widely from that furnished by the 
lead-couple accumulator of Planté, we 
had better leave storage severely alone 
and trust to careful design and the paral- 
lelizing of our generating apparatus, or to 
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and continuous, and have been recently 
discussed by Mr. Snell in his excellent 
Paper’ on electrical distribution; but the 
fact remains that the accumulator, as we 
now have it, has taken rank as a part of 
our electrical plant which is well under- 
stood, and from the use of which many of 
us are obtaining great economical benefit. 

The causes of this improvement are two- 
fold. Our early troubles arose partly from 
difficulties in the manufacture of the plates 
in the accumulator cells; means were 
adopted to hasten the formation of these 
plates during their manufacture, for which 
we paid somewhat dearly by their short- 
ened life. Another and very important 
cause of our early troubles was that for a 
long time we continued to use the cells 
themselves as a means of regulating our 
electrical pressures. This intrcduced con- 


CASE I 


Ampere-Turns 120 

Current Density l 

Area of Copper 54.5 Per Cont 
Area of Insulation and Spac 45.5 Per Cent 
Diameter of Wire 100 Mils. — 0.1 Inch 
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similar precautions, for obtaining suffi- 
cient regularity of supply to our users. 

I have from the first held strongly to 
the former view, as I have all along con- 
sidered that in the lead-couple accumula- 
tor we have a most valuable means of ob- 
taining sufficient storage for our purposes, 
and that we had far better address our 
energies to encouraging the development 
and improved manufacture of the storage 
that we have than sit with our hands be- 
fore us awaiting the invention of some- 
thing which after all we may never ob- 
tain, 

It may surprise many of you to hear 
how great have been the improvements in 
the lead-couple accumulator during the 15 
years or so that it has been in practical 
use. These developments have been steady 


“The Distribution of Electrical Energy.” 
By J. F. C. Snell, M. Inst. C. E. Minutes of 
Proceedings Inst. C. E., vol. clix. p. 145. 





Thickness of Insulation 10 Mils, 0,01 Inch 
CASE Il 

Ampere-Turns 120 

Current Density l 

Area of Copper 58.6 Por Cent 

Area of Insulation and Space 41.4 Per Cent 

Diameter of Wire 100 Mils. - 0.1 Inch 

Thickness of Insulation 10 Mils, 0,01 Lunch 
CASE Ill 

Ampere-Turn 120 

Current Density 1.3 

Area of Coppe1 68.9 Per Cent 


Area of Insulation and Space 31,1 Per Cent 
Total Space Occupied | (59.34 Per Cent 

by Winding ) ¢of that in Case I 
Thickness of Insulation 10 Mils. = 0.01 Inch 
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ditions extremely unfavorable to the regu- 
lating cells of our batteries of accumula- 
tors; but since, owing to the discoveries 
of Chamen, Highfield and others, we have 
obtained regulation by means of automatic 
motor-generators, to which the name of 
“boosters” has been generally given, this 
difficulty has been largely removed; so 
that the life of a battery is no longer 
confined to the short life of its regulating 
cells, but is that of the whole mass of 
cells that are all working under the same 
conditions 

The heavy cost of upkeep of the early 
accumulators was due to the fact that the 
active material on which storage capacity 
depends became detached from the plates 
and fell to the bottom of the cells in the 
form of an inert mud, which required to 
be removed at frequent intervals of time, 
and was a great source of loss and annoy- 


ance, 


-) 
+. 
“~ 


The value of recent improvements may 
be gaged by the fact that the formation 
of deposit in the bottom of the cells from 
} 


this detached active material has been re- 


duced to one-quarter of its quantity dur- 
ing the last five years, and we may safely 
say that the cost of upkeep of these accu- 
mulators has been reduced in the same 
ratio 

These improvements have been noticed 
by those who have closely studied this 
question and have been followed by a 
great increase in the use of storage, espe- 
cially where the demand on the electrical 
energy has been intermittent, or has been 
confined to short hours, as in towns or 
villages where the demand up to the 
present has been principally for domestic 
purposes during hours when artificial light 
is required; so that at present my view is 
that wecan design by far the most econom 
ical plant for supplying electrical energy 
for these cases by combining the most 
economical generating plant that we know 
of, which is the combination of the inte: 
nal-combustion engine with a suction gas 
plant worked for long hours, and thereby 
charging storage sufficient to deal with 
the bulk of the load, but supplying the 
short hours of peak-load from steam 
plant specially designed to work for short 
hours at a maximum efficiency. 

A storage problem which has been in- 
sufficiently developed, but to which much 
attention is now being directed, is that of 
portable storage. We require a box of 
power, as it was first termed by Lord Kel 
vin when the Faure accumulator was 
brought over to this country, After long 
years of disappointing delay we do see 
this realized in the very considerable num- 
ber of private carriages driven by electr:- 
cal means now in use in the streets of 
London and Paris 

Here again we have been told that the 
lead-couple accurmulator 1s hopeless, and 
that we must wait for something lighter 
and stronger, such as Edison has been 
working on for some years past, but 
again practice has shown that we are far 
from obtaining anything to take the place 
of the lead-couple ; and if we are to argue 
from the progress that I have indicated as 
already having taken place in the fixed 
batteries we use in connection with our dis- 
sup- 


tribution systems, it is reasonable t 
pose that similar progress will be made 
in the portable accumulators, and that a 
few years hence we shall see great devel 
opments. It is probable that these devel 
opments will rather take the form of bet- 
ter organization of methods of using and 
increased facilities for re charging and 
repairing the accumulators we already 
have; but this is more the province of 
the commercial organizer than of the en 
gineer himself 

It is quite certain that an enormous im 
pulse will be given to the production of 
electrically-driven vehicles when the boxes 
of accumulators and the means of charg 
ing them are sufficiently standardized 
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ELECTRIC TRACTION. 

The railway problem, which is of the 
highest interest and importance to my 
audience, would occupy not one but a 
series of lectures. I must confine my re- 
marks to pointing out that one solution of 
the problem first set for us by Messrs. Mor- 
dey and Jenkin in their paper’ read here 
in 1902 seems already within our reach, 
namely that of the utilization of single- 
phase alternating currents for long-distance 
transmission, which only requires two in- 
sulated wires and two contacts. The en- 
gineering and mechanical secondary prob- 
lems still unsolved are easy ones. We 
have the choice between the type of series- 
motors made by Finzi in Italy and that of 
the Winter and Eichberg compensated re- 
pulsion-motors made by the Allgemeine 
company. ‘The difference between these 
two types lies principally in the size of the 
transforming apparatus which must be 
carried on the train, In the first instance 
this must be equal in capacity to the total 
output of the motor equipment, whereas 
with the repulsion-motor the transformer 
need only have a capacity of one-tenth 
the rated capacity of the motors. Our fu- 
ture choice lies between these two or simi- 
lar systems, or modifications of them. 

I think we can even now answer two 
questions, The first is: Can electric trac- 
tion supersede steam haulage at the sched- 
ule speeds which at present obtain on our 
railways? ‘To this question we electrical 
men say that, although there are many 
secondary problems arising out of it, they 
are all easily solvable, and we have no 
doubt whatever that we can answer the 
question in the affirmative. The second rail- 
Way question is: Can we by the introduc 
tion of electric haulage raise to a notable 
degree the present schedule speeds, and 
from this cause alone become very formi- 
dable competitors to long-distance steam 
haulage? Although there are many electri- 
cal engineers who would answer this ques- 
tion in the affirmative with as much confi 
dence as they answer the first one, yet 
personally I am not quite so sure. I see 
that, spurred by our electrical competition, 
the designers of the steam locomotive are 
likely to make further efforts, and I feel 
sure that if we electrical men can work to 
schedule speeds of 100 miles an hour, the 
steam locomotive can also be improved 
so as to work at the same speed with 
equal safety. 

As to long-distance goods traffic, I do 
not think we are likely to attack this prob- 
lem for years to come. None of the en- 
gineers whom I have met, either in Eng- 
land or in America, seem to think that 
electricity is ever likely to replace steam 
for this work; of course I mean in our 
present knowledge of the cost of the gen- 
eration and supply of electrical energy. 

SPEED AND TORQUE VARIATION. 
Our railway problem would be greatly 


'“Blectrical Traction on Railways.” By 
W. M. Mordey and B. M. Jenkin, M. Inst. 
C. E. Minutes of Proceedings Inst. C. E., vol. 
exlix. p. 40. 
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simplified by the solution of another me- 
chanical problem closely connected with it, 
or with the dfiving of any machinery such 
as rolling mills, in which the starting- 
torque is very great and very variable, 
whereas the source of energy for driving 
is constant. You are all familiar with the 
attempts to deal with this matter mechani- 
cally on the motor-car or motor-omnibus 
by the change-speed gear, but I believe and 
hope that the real solution is an electrical 
one. Ward Leonard has worked it out by 
the introduction of a motor-dynamo hav- 
ing a variable field, but up to the present 
time all the devices have been heavy and 
costly; still the ability to produce by elec- 
trical means variation of speed or of 
torque will be of the utmost value in aid- 
ing the work of:the mechanical engineer, 
whether in railway works, rolling mills, 
cranes, hoists or in the propelling mechan- 
ism of the steam, petrol or electrical ve- 
hicles which are now beginning to be used 
so largely on our roads. 

ELECTRIC MEASURING INSTRUMENTS. 

Probably the branch of electrical engin- 
eering which has already made its great- 
est advances is that of perfecting our 
measuring-instruments. ‘This is a matter 
on which I could dwell with loving inter- 
est, but the time prevents me from dwell- 
ing on it at any length. The instruments 
that we have already at command for 
measuring continuous currents are already 
so accurate and so low-priced that they 
are commencing to be used for many pur- 
poses quite outside the field of electrical 
engineering proper. By combining them 
either with a thermal couple, such as cop 
per-constantan, iron-constantan, platinum- 
rodium or similar alloys, they become the 
most accurate and convenient methods of 
measuring temperature from the minute 
changes which have to be observed in 
measuring lunar radiation up to extremely 
high temperatures close to the melting 
point of platinum. The standard methods 
of checking these coil instruments by 
means of the potentiometer are already 
very perfect; but when we come to the 
measuring of alternating energy, although 
the instruments for measuring separately 
the current and pressures are satisfactory, 
yet no completely satisfactory method at 
all approaching the accuracy and simplicity 
of the continuous-current methods for 
measuring power are as yet available in 
this case. This is due to the difficulty of 
measuring current and pressure simulta- 
neously, and under such conditions that no 
corrections have to be made for the differ- 
ence in phase between the two, wherein 
lies the all-important power factor. Prob- 
ably the solution of this problem lies in 
the further perfecting and simplification of 
electrostatic means of measuring alternat- 
ing pressures. Much is to be hoped for 
from the further development of the beau- 
tiful spherical electrostatic instruments de- 
vised by Price. 

ELECTRIC LIGHTING. 
The problems of the further utilization 
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of electrical energy for the purposes of our 
daily life are of extreme interest. The first 
strong impetus given to the discovery of 
improved means of generating electricity 
arose from the desire for electric light. 
First came the arc-light, followed by the 
incandescent lamp, and both have been 
perfected up to a certain point. By the 
invention of the enclosed arc we have 
greatly reduced the cost of labor of re- 
carboning our lamps; their utility has been 
increased by the perfecting of smaller de- 
tails of manufacture; and the carbon fila- 
ments of our smaller lamps have also 
reached better efficiency and regularity of 
light-giving power than was at first the 
case. Still, as at present produced, they 
fall short of what is desired in point of 
efficiency; but there is nevertheless room 
for hope and material benefit in this re- 
spect. For years past many minds have 
been attempting to solve the problem of 
obtaining increased light from an incan- 
descent filament or wire. The successive 
appearance of the Nernst, the Auer von 
Welsbach, the Osmium, and finally the 
Tantalum lamp indicates the more or less 
successful efforts that have been made, 
and which seem likely to yield satisfactory 
results. 

The development of the Tantalum lamp 
has been a striking instance of the way a 
problem of this kind ought to be attacked. 
The search for a suitable wire was set 
about in a thoroughly systematic manner. 
Tantalum was tried, as it was one of a 
group of metals which from their known 
atomic values would be likely to give the 
desired results. It was then hardly known 
in its metallic form, se that during the 
search it was necessary to devise means for 
obtaining it in sufficient quantity, to draw 
and toughen the wire and to mount it in a 
suitable manner. The result has been a 
lamp which, although not perfect, does 
yield many of the results that were expect- 
ed from it, and the inquiry will very prob 
ably lead to notable additions to our 
knowledge of this part of the lighting 
problem. 

Quite recently we have witnessed the 
introduction of lamps yielding strange col- 
ored lights, on the one hand the blue of the 
Cooper-Hewitt mercury-vapor lamp and 
at the other end of the scale the orange 
flame carbon arc-lamp. An investigation 
into this question of the colors which are 
best suited to obtain clear visual definition 
by artificial light is sorely needed. Such 
an investigation was begun IO years ago 
by Langley in America, Blondel in France, 
and by Barr and Phillips in this country, 
but of late years little further has been 
heard on this extremely important sub- 
ject. The revival or re-introduction of 
these modern lamps shows that the prob- 
lem is an important one. More than 12 
years ago Langley defined the brightness 
of light as as the intensity of retinal ab- 
sorption, and probably this is what most 
of us believe it to be. He pointed out that 
the effect of lights of different colors on 
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the retina varied with the individuals and 
with the age of individuals, so that the 
greatest visual intensity is obtained with 
the light is 
yellow rays, and with older men when the 


younger men when rich in 
light is richer in the green and violet rays 
Now 


lamps that can give us colors of both kinds 
it will be 


that we have at command electric 


interesting to notice how far 
Langley’s ideas are corroborated by in 
a large r scale, We 


lamp 


vestigation of them on 
told that the 


excellent definition 


are Cooper-Hewitt 


gives and does not 
fatigue the eye when exposed to the try 
ing work of reading fine scales, or where 
ever high definition is of first importance, 
and has to be obtained by the aid of arti- 
ficial light 

While on the lighting question I 
a matter which has interested 


wish 
to mention 
me, although it indirectly be 


can only 


called an electrical problem. Years ago | 


was fortunate enough to observe the fol- 
lowing phenomenon: While in a 
fully closed tent with a doubie top and 


walls thick enough to exclude the faint- 


care- 


est ray of the Indian sun, I, in the course 
of a severe thunder-storm was able to dis 
tinguish minute details of the outside scen 
ery by the walls being rendered practically 
transparent by intense flashes of lightning 
Personally, I have no doubt of this, but 
the 
until it was suggested to me that the light- 


phenomenon appeared inexplicable 


ning flashes were so rich in violet short 
wave-length rays of low refrangibility 


that they were able to render transparent 
all substances 


the 


yellowish 


vhich owe their opacity to 


centrifugal refraction of the white or 
sunlight As in the 


ott 
able to 


ray of 
Cooper-Hewitt lamp, we are now 
command rays of the right color; by con 
densing a beam of this blue light we may 
hope to render transparent many vege- 
as wood and similar 


wi 
hithert 


table substances, such 


materials, which hav: » been con- 


sidered completely opaque to ordinary 


vision. 
COOLING BY ELECTRICITY, 

A problem of real moment to both sup 
pliers and users of electrical energy would 
be the discovery of a direct method of pro- 
ducing artificial cold by electrical means. 


had 


artificial cold so as to obtain cold storage 


If we a ready means of producing 


in our larders and so preserve our perish 


able foods, vegetables and fruit, it would 


obviously greatly add to the pleasure of 


economy of our house 


our lives and to the 


keeping course we can now produce 


artificial cold by connecting an air com 


pressor to be driven by an electric motor, 


expanding th into the cold 
the 
Probably something may 
11 


and by e air 


storage chamber, but method is costly 
and cumbrous 
designed high-speed air 
compressor, but the real 


is a direct method of 


be done by a we 
solution we are 
looking forward to 
producing cold 

in our supply mains, and this probably is a 


from the electrical energy 


problem for the electro-chemist, as we may 
conceive the apparatus taking the form of 
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a reversed battery abstracting 
the 


The recent experiments of Lodge in dis- 


surrounding ait 


persing fog and collecting dust by com- 
municating static charges to the atmos 
phere containing such particles deserves 
mention as worthy of future development 


HEAT FROM ELECTRICITY 


[ime will not permit me to speak at any 
length on the interesting subject of elec 
trical heating. At first our attention was 
directed to means by which our electric 
energy coul 
temperatures, such as radiators f 


low 


heating our rooms, boiling water, h ng 
ovens, and similar domestic uses, and al 
though the demand for this class of appa 


ratus up to the present has not been great, 
owing to the cost of the energy being in 
ses still too high, yet steady prog 
and in 


; rl] ] ’ 
extended il a 


most ca 


} 


ress has been made certain tow! 


its us¢ has been 


there is an 


and that is thx 


couraging manner; but 


use for electric heating, 
production of much higher temperatures, 


such as those required by the chemist and 


metallurgist. The importance to the m« 
chanical engineer, chemist or physicist 


being able t 


) Maintain, in quite small ft 


naces, extreme regularity of high temps 


time cannot 


rature for very long periods of 


be overestimated, and this problem 1s 
ready satisfactorily solved; but when wi 


his paper’ o1 electrical me 


lurgy before the Iron and Steel Inst 


n 1903, the possibility of electric smelting 
taking the pla yf heating directly I 
was received with much incredulity ne 


to the matter that this problem | ly 
bee n success! y gTrapp 1 W l 1d ppré 
ciabl dvances have been made in th 





applicat mn of electrical smelting 


ival, Ross at l others h V¢ rrived 


De L: 





very concordant results, and alr t] 
Heroult furnace f tl prod 1 
steel from scrap-iron has been carried out 
n a commer e in Fran d in 
Swede | h « s we are told ' 
the higl y of steel thus tain 
‘ proc MEE ents 

mercial succe d may be oft @1 I 
port nce to th Ss ( ntries that possess 
water power, so that this direct process ot 
electric smelting iv be readily deve Pp 

THE INTERDEPENDENCE OF THE SCIENCES 

In discussing the past and f e prob 
lems of the core and coil, on whicl 
much of the efficiency of our gener 
transforming and utilizing apparatus de 
pends, and again in discussing the pr 
lems of storage, of the electrical driving 
of our railways, and of the further 
tion of electrical energy for the needs of 
our daily life, I have been struck with tl 
extreme difficulty I feel in confining m 
self to matters which have been hitherto 


“The Application of the Electric Furnace 
in Metallurgy.” By A Keller. Journal of the 
Iron and Steel Institute, 1903, No. 1, p. 161 
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The Performance of a Large Exper- 
imental Bearing.* 


BY ALBERT KINGSBURY. 


The following tests were made in 1904 
by the Westinghouse Electric and Manu- 
Company at its East Pitts- 
burg works. The special apparatus re- 
quired was made for the Niagara Falls 
Hydraulic Power and Manufacturing 
Company, at whose request the experi- 
ments were undertaken. 

The apparatus shown in Figs. 1 and 
consisted of a horizontal shaft supported 
in two bearings, each 9 inches diameter, 30 
inches long, with a third bearing 15 inches 
diameter 40 inches long, midway between 
the supporting bearings. The 15-inch 
bearing was pressed upward against the 
shaft by means of a lever made from two 
15-inch weighted at its outer 
edge. The 9-inch bearings each carried 
half the load, less half the weight of the 
shaft. These three bearings are desig- 
nated A, B and C, beginning at the left in 
Fig. 1. The shaft was driven by a West- 
inghouse No. 50 (150 horse-power) di- 
rect-current railway motor; for shaft 
speeds not exceeding 500 revolutions per 
minute the motor was mounted as shown 
in the figures, with a 21-tooth and 50- 
tooth gear; for higher speeds the motor 
was mounted on the floor, with a 26-inch 
pulley on the armature shaft and 12-inch 
pulley on the test shaft, driving by an 8- 
inch double leather belt. The electrical 
power supplied to the motor was the only 
available basis for estimating the friction 
of the bearings ; the motor efficiency being 
found by tests to be approximately 67 per 


facturing 


I-beams, 


*A contribution to the discussion on bear- 
ings at the December 1905 meeting of the 


American Society of Mechanical Engineers. 
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cent. at 45 to 54 amperes, and 85 per cent. 
at 114 to 127 The total power 
consumed by the bearings, 4, B and C was 
determined, but their separate frictions 
could not be determined. 

The shaft journals were made true with 
lead laps and finished with emery cloth. 
The bearings were lined with genuine bab- 
bitt metal, scraped to fit the shaft. The 


amperes. 
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most severe tests. The bearing sleeve of B 
was cored for water cooling; the lower 
half only was connected for water cir- 
culation, with thermometer wells at inlet 
and outlet, and with a I-inch water meter 
at the imlet. 

The bearings were flooded with oil from 
a small supply tank, to which the drip was 
returned by a motor-driven pump through 











FIG. 2. THE APPARATUS EMPLOYED. 


clearance over the top and sides was about 
0.03 inch in B, and this proved to be am- 
le. The vertical clearance in A and C 
was about 0.007 inch or 0.008 inch, and 
was not enough to provide for the expan- 
sion of the shaft and the inner part of the 


bearings under the rapid heating of the 
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a coil of 140 feet of 1-inch pipe, with pro- 
vision for water cooling, as desired. The 
oil supply pipe to each bearing was con- 
nected into a wide and deep groove in the 
face of the babbitt, parallel to the shaft, 
and extending nearly the full length of 
the bearing; the groove was located at the 
top of the bearing in B, and at the side 
in A and C. Detailed data of the condi- 
tions and results of the tests are given in 
the appended table. #. s 
The test runs were generally of about 
seven hours’ duration each day, starting \ 
with all parts cool, and bringing the shaft 
up to full speed as quickly as possible. If 
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THE APPARATUS EMPLOYED. 
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the speed was quickly raised to about 1000 
revolutions per minute it was found that 
the expansion of the shaft and inner part 
of the bearings caused binding, particu- 
larly in the bearing C; hence to reach the 
higher speeds it was necessary to acceler- 
ate slowly, allowing at least three hours for 
heating the outer parts. The load was re- 
lieved at starting because the very 
great torque that would be required for 
starting under load. Bearings A and B 
became somewhat damaged, apparently 
from raising the speed too rapidly in the 
final run (No. 13) in which a speed of 
about 1350 revolutions per minute was at- 
tained within 4% hours, including a stop 
of 1% hours, the load 101,000 
pounds. 

The thickness of the oil film between the 
shaft and the bearing B was measured ap- 
proximately at successively reduced speeds 
under a load of 94,000 pounds at the close 
of test run No. 12. Four Bath lathe in- 
dicators were used for this purpose, two 
being attached to each end of the housing, 
with contacts on the shafts at the positions 
D and E, respectively (Fig. 3). The rel- 
ative displacement of the shaft and bear- 
ing by the oil film, as shown by the curve 
(Fig. 3) is greater at D than at E at 
all speeds; this condition as theoretically 
proved by Osborne Reynolds (“Theory 
of Lubrication,” Phil 1886 ) 
sential to complete lubrication and is auto- 
matically maintained. It should be noted, 
however, that the film thickness was prob- 
ably greater than the measurements indi- 
cated, owing to the flexure of the shaft. 
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A and C-9°x30" B-15"x40 
Be Fe oo cnc cscbce scr seewesdens 3 
ee ere éban 25 
Pressure on B los. per sq. inch nom. Area... 83 
Load on each A and C Toms...........0ee eee 11.1 
Prég3ure on A and Clbs persq.... 82 
jf === er 306 
Shaft Speed< Ft. per min. B...... ......... 1200 
(Ft. per min. A and C 720 
Motor Amperes...... 990.6006 5 0s6euses ence enue 53 
a ae Tre 253 
ED inccns daccnneess baa ewes’ 45-00 18 
Friction H. P. Tutai for AB&C.............. 12 
Friction Torque lbs. ft. Total AB & C.. 206 
Average coeff. of Friction for j wr 5 ove) oR@E 
ABE (Running 0044 
& ( Atmosphere........... seeadneen 17 
= Top Sleeve of . ius dvbeeneeseen 48.8 
= | Bearing cC 475 
Pe MEME cctiskdawe 4+ iscsduwensegvesien 24.6 
g} 0 Drip ) ees Reames blete 
z supply 7 
g | Cooling Water )y. . dabshax +“ 
5 3 ei gang << EE ee 18 
Bt Sor Bearing B {Bisehanse. re 
Lbs. Oil Supplied ere reerones ; ; 
per min. _ 
Lbs. Cooling Water per min. to B...... ; 9.6 
Per cent. of total (By Oil.............. oo 
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Tests with heavy Mach. Oil 
affin Oil 
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DATA AND RESULTS OF TESTS 


Temperatures of bearings constant except in 13, for whic! 


the bearing seized at 1350 revolutions per minute. 
400 revolutions per minute owing to the 
lightness of the load on the motor; but 
the rapid increase of friction due to im- 
perfect lubrication occurred at about 300 
revolutions per minute as the speed was 
reduced. The lower limit of speed for com- 
plete lubrication might be expected to be 
determined by the conditions in the bear 

ing A or both, rather than by 


or in Ct, 





















the data given were taken just before 


those in B; neverthele Ss, the curve for the 


point & appears to show that the metals 
in B came into contact at about 300 revo 


lutions per minute, the apparent lower 


speed limit 

As will be seen from the table of data 
and results of the tests, it was found pos 
sible to run the bearings with loads and 
speeds greatly exceeding the ordinary val 
ues without water-cool 


in practice, even 


ing the bearmg sleeve Che extreme case 
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of water run through the bearing sleeve, 
merely for determining its temperature. 
The oil supply, however, was cooled in 
all the tests except in No. 7, and the first 
half of No. 13. 

It may be noted in the table that the 
power required to drive the shaft was very 
nearly proportional to the speed of rota- 
tion, independently of all other conditions, 
such as load, final temperature attained 
and lubricant used. This result is proba- 
bly not a general law, but is noteworthy 
even as an accidental relation. 





The current to operate the single-phase 
electric locomotives on the New York, 
New Haven & Hartford railroad will be 
furnished by three 4500-h.p. Westing- 
house-Parsons turbo-generators, 1100 
volts, 3000 alternations, single and three- 
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Automobile Construction—VIII. 
BY F. C. MASON, 


The rotary gear pump in Fig. 23 is 
easily made and very efficient. The most 
difficult part to make is the casting. Of 
course when these are made in quantities 
and jigs are used for boring and facing 
it is an easy job. 

The bearings and recesses for the gears 
must be parallel and the right distance 
apart. -Chuck and face both case and 
plate, then fit the screws to the plate 
and to the case. Take them apart and 
lay out the center distance on the bosses 
of the case, strap the case to the face- 
plate of the lathe, locate the center mark 
on one of the bosses with the indicator 
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PUMP, PROPELLER SHAFT JOINTS, 


phase, excited by two 125-kw. exciters, 
driven by Westinghouse steam engines. 
The power house is to be located at Cos 
Cob, Conn, It is intended to use 
catenaries to support the trolley or con- 
ductor line, hung from cross girders every 
300 feet. It is stated that by September, 
1906, they will be ready to run trains by 
electricity between New York and Stam 
ford, Conn., and it is expected that in 
1908 the electrification will be completed 
to New Haven. 


Oxygen is stated to occur frequently in 
“ine in the form of zine oxide and when 
present in considerable quantities it pro 
duces a pasty metal, the so-called burned 


zinc, which gives castings without sharp 


edges and which are brittle and difficult 
to work with a chisel and file—The Metal 
Industry. 





FIG, 25 


and bore for the bearing, shift to the 
other center and bore for the other bear- 
ing. Chuck a piece of %-inch cold rolled 
steel, turn a short mandrel and force 
the case on sufficiently tight to hold while 
boring the gear recess. Secure the plate 
to the case and bore the bearing in the 
plate. - Proceed as before for the other 
gear recess and the bearing in the plate 
and turn three plugs 3/16 inch long by ™% 
inch diameter to fit the holes and make 
the bearings water tight; the stuffing box 
on the shank of the driving gear prevents 
the water escaping there. The gland is 
shown in detail and should be made of 
brass or machine steel. The gears (also 
shown in detail) should be made care- 
fully and true to size so that they will fit 
perfectly when finished. 
PROPELLER SHAFT JOINTS. 
Fig. 24 shows an easily made universal 
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joint for the propeller shaft. You can 
procure standard drop forgings to make 
these parts of; they may not finish ex- 
actly to the sizes given but that is im- 
material. About as cheap a way for a 
single set is to make them of 15%- by 3%- 
inch machine steel. For the slip joint 
with the square hole, I would suggest 
using a piece of steel 6 inches long; drill 
a %-inch hole through lengthwise. Take 
two pieces of tool steel, one 34 and the 
other 7g-inch square by 12 inches long, 
and punch the hole through hot. You 
can easily get a very good job in this 
way. The cross shown in detail can be 
made from a 2x2x13%-inch pipe. Drill 
and ream the holes and then turn the pro- 
jections to size on a mandrel. Remove 
the surplus stock in the shaper or mill- 
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TRANSMISSION LEVER AND QUADRANT. 


ing machine and, after finishing, case 
harden. 

Fig. 25 shows the clutch shifter, which 
is a machine steel forging. The ring also 
is made of machine steel and case-hard 
ened. After turning it is sawed in half. 

TRANSMISSION LEVER AND QUADRANT. 

Two views of the transmission shifter 
lever and quadrant are presented in Fig 
26. These parts are made entirely of 
hard brass, excepting the dog and rod. 
The lever is shown straight in the side 
elevation but if it is mecessary to offset 
it to clear the seats properly it is easily 
bent. The drawing does not show the 
exact location of the quadrant notches, as 
it is better to locate them when assemb- 
ling, in order to insure accuracy. 

The other levers, bell cranks, etc., I do 
not intend to show in detail as I think 
the readers of these articles will know 
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just how to make them. The hub brake 
has already been illustrated and the trans- 
mission brake is made on exactly the 
same lines except that it is smaller. 





Ball and Roller Bearings.* 


BY HENRY HESS. 


My contribution to the general dis- 
7 


cussion of bearings will be confined to a 
necessarily rather brief and cursory re- 
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view of ball and roller bearings, and a 
slightly more detailed reference to ball 
bearings of a type with whose develop- 
ment and operation I am_ personally 
familiar. 

Both ball and roller bearings are of 
hoary origin; The roller used under a 
block of stone by the ancient Egyptians 
and in exactly the same way under the 
skids of a crate containing the latest pro- 
duct of the modern machine shop show 
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3 0 
Specilic Load - K 


The specific load is the load per unit of the carrying element ; 
such element is the projected journal area 
For roller bearings the projected area of 


rollers only is considered as carrying) is K 


oe 70 sv 90 iva 
(Ko.& Cm, Units) 


for plain bearings 
or K LD. 
the carrying 
Z 

=D. 


(one-fifth of the 


rollers 


For ball bearings the squared ball diameter of all carrying balls is taken (one 
Z 


fifth of the balls only are taken as really carrying) K . 


Curves “S” are for a babbitted journal 


S, at 12. 


Curves “A” are for rollers in a 


bronze 


S, at 1100 RPM.,S8, at 380, 8, at 64, 


cage circumferentially fitting and support 


ing each roller throughout its length. A sleeve on the shaft and a liner in the box 


earry the rolls. 


Hard and soft rollers were tested. A, at 1100 RPM, A, at 285, A, at 190. 


Curves “B” are for hollow rollers on loosely fitted pins that connect the end cages 


No liners are used on the shaft or in the 


Curves “E” are for flexible spiral rollers; 
three longitudinal bars connecting the end cages. 


56 to 1100 R. P. M 


Curves “F’ are for a ball bearing of 


to 1150 R. P. M. 


The range of permissible specific loads, 
bearing after long continued runs, is shown 


FIG. I. TESTS OF PLAIN, 


*Abstracted from the discussion on Bearings 
at the New York meeting of the American Soci 
ety of Mechanical Engineers. 


box. R. P. M. from 190 to 760 


the rollers are loose and are alined by 
No liners for shaft or box are employed 


the two point curved ball race type at 65 


as indicated by the appearance of the 
by small circles on the curves. 


ROLLER AND BALL- BEARINGS. 


1 


familiarly the advantage of the substitu 


tion of rolling for sliding friction. 
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lhe early recognition of this advantage 


led naturally to many attempts at the 


employment of rolling elements in the 


relatively 


journals of machines Until 


recent days such attempts have been 


chietly failures—interesting, but failures 
nevertheless. The causes were simply im- 
perfections in the shape of the rolling 
elements and their supporting surfaces, 


the loads being actually im- 


resulting i 


posed on insufficient areas, though, theo 
retically, greater ones were provided. 
Then, too, the laws for curing true 
rolling and eliminating all sliding have 
been formulated only relatively recently, so 


find thrust bearings with cylindrical 1 


lers, that necessarily can have pure rol 
ling at only a single girdle in their length 
while all other parts must slide, since 
only balls of cones whose apices lie in 


the center of revolution can roll truly 


The bicycle is responsible for the wide 
spread realization of the possibilities of 
the savine of work by ball bearings; 


without these it probably would never 


have had the vogue it acquired ; the rider 
who remembers the difference in fresh 


+ 


ness at the end of a half day’s tour on a 


wheel fitted with cone bearings and one 
fitted with ball bearings can bear eloquent 
witness. Simple as is the design of a ball 
bearing of correct action, yet but few 
gave proof of anything but mistaken in- 


saving element in the bi- 


genuity. The 
cycle was the light load. The hopes cher- 
ished and translated into practice for 
more ambitious mechanisms soon result- 
ed in failure. This was attributed to in- 
sufficient bearmg surface. Il urther devel 
opment was along two lines: One body 
of constructors fell back to rollers, with 
the idea that a roller had line and there- 


al] 


fore more support than a ball with its 


theoretical mere point; others multiplied 


the number of balls 


GERMAN EXPERIMENTS ON BEARINGS, 


Some years ago Professor Stribeck, the 
able head of the Technical Laboratories 
at Neu-Babelsberg, near Berlin, under- 
took for one of Germany’s leading in- 
dustrial establishments a thorough in- 
vestigation of the entire subject of the 
relation of sliding, roller and ball bear- 
ings Che maximum loads under which 
the temperature remained constant was 
determined Chere was also considered 
the time that a bearing had to be run 
under a given load until such constant 
temperature was attained. 

The results are given in Fig. 1 in 
the relation of the co-efficient of friction 
(referred to the shaft diameter) to the 


‘ ' Y 


specific 1d For sliding bearings the 
specific load is the pressure in kilograms 
per square centimeter of projected your 
nal area® for ( earings one-fifth of 


the number of rollers times the length 
and diameter of the rollers is considered 


as the equivalent of the projected journa 
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area; for ball bearings one-fifth of the 
number of balls times the square of the 
ball diameter is considered as such 
equivalent. Within the limits of numbers 
of balls and rollers in an ordinary journal 
one-fifth of such number may be con- 
sidered as practically sustaining the load, 
though naturally not equally. For roller 
and ball bearings angular velocity has not 
much influence within quite wide limits; 
wider for balls than for rollers; note the 
revolutions per minute figures of the 
curves, 

Noticeable is the very low co-efficient 
of friction of the roller—and more es- 
pecially of the ball bearing. A further 
marked characteristic that these tests 
developed was the value of the co-efh- 
cient of friction at rest; with roller bear- 
ings the latter was far less than with 
plain bearings, and for the ball bearings 
the friction of rest and motion was found 
to be identically low; this is a very im- 
portant quality in all machines that must 
be frequently started and stopped, as 
suburban and urban train and car service. 

Stribeck concludes that for continuous 
service with roller bearing K may lie 
between 6 and 11 Kg. 

For lineshafts employing soft rollers 
the journal length works out but slightly 
less than the usual plain box length; K 
should lie well toward the lower limit. 
For hardened rollers on hard surfaces 
K may lie toward the higher limit. It is 
important that the rollers should be par- 
allel to the shaft when under load. Tests 
of various cage constructions and of free 
rollers have shown that this is attained 
most nearly when the rollers are not tied 
together but are left free to adjust them- 
selves; lack of truth will cause a slewing 
of the rollers as they pass under the load; 
as they pass out to the free side of the 
journal they can again straighten out un- 
less confined in rigid relationship to those 
still under load. 

At first glance the relatively high car- 
rying capacity and low friction of the 
ball bearing as compared with the rollers 
seems strange. The explanation is not 
far to seek, For pure rolling there would 
be no difference between ball and roller; 
but pure rolling is a theoretical possibility 
merely, requiring for its realization abso- 
lutely true shapes initially, and inelastic 
materials that will not change shape un- 
der load. To produce a series of rollers 
that are truly cylindrical alike as to diam- 
eters and also a cylindrical shaft for 
them to roll on, and a truly cylindrical 
box to roll in within the requisite small 
limits of error is difficult and commer- 
cially not realizable with existing shop 
facilities. More serious still is the fact 
that under heavy loads even such ac- 
curacy as may be had is largely defeated 
by the deflections -of the machine fram- 
ing. The familiar tendency of rollers to 
skew is the result of such lack of truth 
or deflections. It follows that the theoret- 
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ical line contact of the roller does not 
exist in fact, but is limited to but a short 
portion of the roll length. 

Dithcult as the production of a true ball 
is under ordinary shop conditions, spe- 
cialists in the manutacture of this article 
can deliver balls at relatively small cost 
that are true spheres to within less than 
one-ten-thousandth part of an inch. This 
fact suggested the substitution of a large 
number of balls for a small series ot 
rollers in the solution arrived at by Sim- 
onds of litchburg; there remained still 
the difficulty of the lack of truth of the 
shaft and box; to make up for this by 
selecting balls to suit successive zones 
was a way out, but hardly a commercially 
practicable one. Many constructions were 
devised for rocking and compensating 
mountings that would also take care of 
the difficulties introduced by deflection 
under load of the supporting shaft and 
box. Finally a German engineer, Mr. 
Riebe, decided that the proper thing was 
to employ but a single row of balls and 
so have a journal of no appreciable length 
that therefore could not cause trouble by 
deflection, and then to proportion the 
diameter and number of balls to the load 
to be carried. As the number of balls in 
a single circle was necessarily limited, 
and as the journal diameter could not be 
indefinitely increased, it became important 
to develop the carrying capacities as 
affected by the shape of the ball tracks 
and the nature of the materials. Tests 
were made of ball bearings of various 
shapes and relationship of contact. It 
was found tnat the frictional resistance 
was least for balls rolling between 
straight line sections, Fig. 2, of the two- 
point order of contact. It was further 
found that increasing the points of con- 
tact to three and four, Figs. 3 and 4, 
gave higher frictional resistance, due no 
doubt to the slight variation from the 
correct relationships of the contact points 
and the centers of revolution of balls or 
journal; the carrying capacity was not 
materially different for these forms. 
Theoretically, No. 4 should carry rather 
more, but the greater tendency to partial 
sliding, as compared with the pure rolling 
of No. 2 offset this. Curving the race, 
Fig, 5, resulted in materially greater car- 
rying capacity with but barely measurable 
increase in friction. 


PROGRESS IN BALL BEARING DESIGN. 


Naturally, as the carrying capacity of 
a bearing with curved race sections was 
greatest, it followed that any openings 
for side filling of the balls, which would 
break such section and therefore reduce 
the capacity, must be kept at the unloaded 
side or avoided altogether. Riebe’s de- 
sign, Fig. 6, was along the former lines; 
the ball was introduced through a cut in 
one race at the side; the continuity of the 
race was restored by a clip; but still the 
joint was a weakness, so that the screw- 
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head was utilized to keep this joint at the 
unloaded side. Later a Mr. Conrad sug- 
gested that it would be better to have no 
weak point, but that both races be of 
uniform section throughout; better still, 
he also accomplished this by filling in as 
many balls as would fill one-half of the 
bearing, assembing this, distributing the 
balls and then inserting separators that 
could maintain such distribution and so 
lock the whole into a complete unit. The 
lesser number of balls were compensated 
for by larger sizes and by the possibility 
of somewhat higher loading under most 
conditions owing to the absence of cer- 
tain interferences incidental to every ball 
bearing having balls in unyielding con- 
tact. 

Further experiments—-again carried out 
by Professor Stribeck—-on bearings and 
balls of various sizes and races of various 
degrees of curvature and many standard 
and special steel alloys, developed data 
for the reliable design of bearings suited 
to all sorts of conditions. 

That these two constructors have, back- 
ed by the researches of Professor Stri- 
beck, been successful to the point where 
the most conservative need no longer 
shy at the employment of ball bearings 
under any conditions is best proven by 
the consideration of a few typical ex- 
amples from actual practice. As the men- 
tion of firms is more or less out of place 
in a discussion such as this, no names 
appear, but it may be said that the var- 
ious prints shown all represent construc- 
tions that have been actually carried out 
and are standard practice with firms of 
international reputation. 

Fig. 7 is a continuous annular race; 
it consists of an inner race A an outer 
race B, both provided with curved ball 
tracks that are uniform and unbroken 
around the complete circumference and 
of a series of balls C, separated by elastic 
distance pieces D, which latter are usual- 
ly provided with felt plugs for storing 
up lubricant. 


EXAMPLES OF BALL BEARINGS FOR HEAVY 
LOADS. 


The first example shown Fig. 7 is the 
mounting of a tubular cement mill. This 
is also interesting as a journal of some- 
what unusual dimensions—39 inches— 
and will carry safely 40,000 pounds of 
weight in such a machine.* 

In a pillar crane of a certain French 
type the whole load of 39,000 pounds is 
hung on top of the post and sustained 
by a ball thrust Fig. 9, making use of 134- 
inch balls. Immediately below it a radial 
bearing takes the 21,000 pounds of horiz- 
ontal thrust on 15-inch balls. 

The mounting of this paper calender 
roll Fig. to is the first shown in which 
the load is taken on two rows of balls 
The standard practice is to carry all the 


* By scaling the drawings we find the balls 
to be about 50 mm. in diameter. —ED. 
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load on a single row of balls owing to 
the virtual impossibility of dividing it 
with certainty among more. Where, how- 
ever, a one-sided journal can be em- 
ployed, as in railway axles, calenders, 
etc., an equalizer is practicable. In this 
case, the bearing box is hung on a trun- 
nion (dotted lines) midway between the 
two rows of balls The outer races of 


the ball bearings are loaded on one side 
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give ease of rotation to a 7-inch naval 
gun mount, Fig. 11. The steady load 


carrying capacity of over go tons is, of 


course, far in excess of the weight actual 
ly sustained, but is supplied to take care 
of the shock of firing. 

In the domain of electrical engineer 
ing flywheel converters used in German 
mine hoists carrying rotating loads from 


} tons at 1,200 revolutions per minute 
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by so called “adapters.” Owing to the re 
latively high speed and necessity for a 
high degree of safety in this class of ser 


vice, unusually large bearings are se- 
lected.* 


In Italy acetylene gas is being used for 
we lding nm arn Ste places difficult 
f access, tl ° eing burned with 
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APPLICATION OF BALL BEARINGS TO HEAVY WORK 


only and entirely free on the other. Both 
will therefore receive an equal part of 
the load; this distribution will be unaf 
fected by spring of the frame, etc. The 
arrangements shown will carry a total 
roll load of 56,000 pounds 

Few mechanisms employ balls larger 


than these 3%-inch ones that serve to 


22 tons at 500 revolutions per min 
ute, some on one and others on two ball 
rows per journal. The arrangements here 
shown for 22 tons, Fig. 12, is similar 
to that employed for calenders with 
equalizer for two ball rows, differing in 
that the shaft projects through the jour- 


nal and that the ball races are clamped 


Xveen as m thre <vhvdrogen flame, but 
reaching a temperature of 7200 degrees 
F. in place of between 4500 and 6000 
degrees as in the latter case. The process 


1s economical and produces a weld as 
good as that made by electricity 


*The us® Of the scale shows there balls also 
to be about 0 mm.in diameter.—Ep, 
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Letters to the Editor. 


Free-Hand Sketches as Working 
Drawings—Commercialism and 
Lack of It—Cost Keeping. 





I am getting lazy. Of.course you know 
that much already but on top of such a 
candid acknowledgment I expect that you 
will hold up your hands in feigned as- 
tonishment. The particular branch of 
laziness that I am studying on just now 
is drawing. I like to draw, but my stomach 
has a decided aversion to the sharp edge 
of a drawing board, so I like better to sit 
back in a chair and do my drawing. Then 
too, I get tired of a job just about when 
it gets to the point where lots of drafts- 
men begin to enjoy it—when it is ready 
to put into final shape. I got over part of 
my troubles a long time ago by making 
only assembly drawings and putting all 
the machinist’s measurements on them; 
but now I have discovered a way that just 
suits my particular style of laziness. The 
way it came about was this: We had a 
planer that was modern quite a number of 
years ago and we had a lot of work for 
it. In overhauling it we found that we 
had enough to work on so that it was go- 
ing to pay to do it thoroughly and we de- 
cided to put on a new cross-rail with two 
heads. I went to a shop in town where 
they build planers, introduced myself to 
the new superintendent and asked for a 
price on a suitable cross-rail and heads, 
but found that my appropriation wouldn't 
cover it. Then I tried to buy castings and 
blueprints, thinking that as work was a 
little slack we could build the parts our- 
selves. He flatly refused on the ground 
that we could not do the work without 
special tools which they had and that they 
did not wish to lend; in fact he frankly 
told me that I did not know enough to 
handle the job. This made me feel a 
little cranky, but I consoled myself with 
the thought that he didn’t know me and 
he didn’t know that I had been a director 
in his concern before his time as well as 
being in the dual position of head drafts 
man and office boy. So I blarneyed him 
a bit and compromised on a set of castings 
and no blueprints or tools at any price, 
though he did offer to take the castings 
off my hands at a price if we couldn’t use 
them. When the castings got around I 
was up to my eyes in work, so they lay 
around till we absolutely needed the 
planer. Then one Sunday I went down 
to the shop and made some sketches of 
the castings just as they were. As I was 
going home it occurred to me that any 
sort of a drawing that was reliable and 
accurate was good enough for that job, 
so I sat down after dinner and began to 
draw free-hand on some old letter heads. 
First I drew a cross section of the cross- 
rail allowing as much to come off for 
finish as I judged by my eye was neces- 
sary to clean up. Then I took my sketches 
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of the old planer and figured where the 
feed rack could be easily put and laid out 
a drawing with compasses and scale, so as 
to get possible positions for the two feed 
screws and the feed rod and have a gear 
run in mesh with pinions on the end of 
each. This and a layout for the angles 
of the bevel gears in the heads were the 
only drawings that I made to scale. From 
there I went on and before supper I had 
a complete set of drawings all inked in, 
that had every particle of information on 
them that could possibly be asked for by 
men who were used to that class of work. 
All that I had to do was to be sure that 
my arithmetic was good, so that I would- 
not allow more than a %-inch packing 
to go into a 2-inch opening where the 
other piece was 15¢-inch thick, and so on. 
Everything on this whole mechanism 
could be readily worked out in this way 
and any draftsman would really work 
that way as he went along, but I tackled 
the whole job off-hand and brought it 
through with but one slip, in just about 
the time that I would have required to 
get ready to draw in the other way. I ink- 
ed these sketches, also free-hand, just to 
keep them from getting erased either acci- 
dently or purposely in the shop. The 
beauty of it was that there was practically 
no drudgery. It was all interesting work 
from start to finish. Since doing this job 
I have kept track to see what can be done 
and I have noticed that a large percen- 
tage of the work that I have run across 
can be handled that way by a man familiar 
with the machinery he is working on. If 
@ man wants to see about how his work 
ig going to look when finished he can use 
cross-section paper to sketch on if his eye 
for sizes is not to be depended upon. 

This is a commercial world. We are 
all out for the almighty dollar. Every 
once in a while some of us get worsted 
in the fight and then we turn around and 
cry out that the world is too commercial 
and show our anxiety for those happy 
days when nobody will crowd anybody 
else in the chase for dollars. I have spent 
my last four summers and as much of a 
winter this year as the calendar allows us 
in a community where this clash and 
bustle for the almighty dollar is eliminated 
entirely. If any of your readers are pin- 
ing for millennium in this direction I will 
be glad to fut them in the way of ad- 
vancing a long way toward it. This is a 
town where only two or three men, who 
have broken in from outside, care whether 
they have one dollar or one hundred dol- 
lars in their pocket. It is a town where 
3000 quarts of milk are produced a day 
and where if your baby is starving you 
can’t buy a drop or a can, at any price un- 
less you get it out of friendship. It is 
a town where if you break down and want 
a bit of harness mended you will be told 
by the only man in town who can sew 
leather that you will have to wait till the 
next warm day to have it mended, and 
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no amount of money will warm the 
weather. It is a town where everybody 
raises vegetables but if you are there for 
the summer, or winter, you must have 
everything brought up from the city Io 
miles away at rates that would carry it 
across the ocean. It is the kind of a 
town where, when I wanted a ceiling 
whitened and engaged a man to do it and 
waited two weeks for him, he declined t: 

come, “as he didn’t know but what they 
might want him to: whiten the vestry of 
the church and he didn’t want to carry 
his pails back and forth,” and after try 

ing to get my roof shingled all summer 
I finally did get it done because the car 
penter’s horse nearly killed my wife and 
myself, and he thought he ought to do 
omething in the way of recompense. 
When you know the people and they know 
you and if you or your wife hail from 
New York (the requisite for the elite) you 
can get anything done you want provided 
you are forehanded enough to speak early, 
but if you have dollars there is no use 
in showing them. Now my wife was born 
in New York so I get along nicely now 
but if I have got to do business give me 
the sort of people to do it with who need 
the money, or think they do. These peo 
ple all draw pensions, all have little gar 
dens, all are rich, from their own point 
of view, but they don’t know what money 
is worth. A man who needs money will 
do what you want when you want it and 
as you want it, and he will pass that money 
along to someone who also wants it. “Me 
for commercialism.” 

In one of our neighboring “manufac 
turing towns there is a large shop where 
they have an elaborate system of cost ac 
counting. Now they have set a man to 
work to find out how much it costs them 
to keep account of their costs. This sug- 
gests to me that we have gone crazy over 
this cost accounting business. Let us re 
view the matter and see how the thing 
stands, 

Suppose that I foolishly decide to build 
lathes. Then in a moment of partial san- 
ity I decide to build only one size—18 
inch. I hire a room, equip it, hire men 
and perhaps a foreman, and go ahead and 
build 18-inch lathes. Now in such a cas: 
my ledger or even my bank account tells 
me all I want to know, with the aid of an 
inventory occasionally. If I am really 
making money I know it easy enough. If 
I am losing it gives me no satisfaction to 
know that my tailstocks cost me more to 
build than I think they ought. I can't 
leave them off. If I know of a place 
where I can cut the time or the weight of 
a piece legitimately I am going to do it 
just as quickly on a piece that is already 
done at a low price as on a piece that 
is costing high. Because my cost account 
on my ledger shows that I am losing 
money does not alter the price that I can 
get for a lathe. That is fixed by the 
avidity with which people are looking for 
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lathes, and the size of my advertisement, 
not by my cost plus a profit as lots of 
people think. And if I am making a profit, 
no matter how large, 1 won't rest a 
minute while there is anything about thts 
lathe whose cost I can cut. So a cost ac- 
count will do me no good. But sup- 
pose I decide that I will build some other 
machine, say -a 24-mch lathe. Then I 
want to know whether I am making a 
profit on the 18-inch and the 24-inch alike. 
If I keep track of the cost of the two and 
find I am making a profit of $100 on each 
24-inch lathe and losing $25 on each 18- 
inch, then I will surely drop the latter, 
though my books still show a profit on 
business as a whole. This is the real ex- 
cuse for keeping cost accounts, just to 
see where you are profiting and how much. 
All this applies to cost accounting as a 
whole. In this I do believe: keeping track 
of the labor cost of individual operations 
and charting them. This gives you a 
check on men, machines and foreman. You 
look over your charts and you see a high 
peak. Investigation shows that the ma 
chine needs new belts or that the drill was 
soft and wouldn't hold up, or the castings 
were hard. You see a drop in the cost 
line and you find that an apprentice boy 
did the job; if you find that the machine 
he worked on was not too expensive a one 
for him to tie up you hire more ap- 
prentices. These tell-tale curves show so 
plainly divergence from past records and 
are so easily kept as compared with the 
usual cumbrous system, that I should sup- 
pose they would be more largely used. 
Such curves are not apt to be of much use 
to set time limits for premtum or piece 
work for in such cases it is better to have 
some one on your own side go through 
the work and rely on him. All of which 
leads me to think that cost keeping on 
the elaborate scale usually followed is un- 
profitable ENTROPY 


A Standard Size Wanted for 
Business Cards. 


[ think the article at page 260 by W. 
Osborne, is a step in the right direction. 
Business cards should be of a size that 
will permit them to be filed in a card in 
dex: 3x5 inches would be a good size 
Standard index card sizes are as follows 
3x5, 4x6 and 5x8 inches 

If machinery and manufacturing con- 
cerns would use a standard card as sug- 
gested, it would make it much more con 
venient for users of their product, and at 
the same time save them much business 
that would otherwise be lost. As an ex- 
ample I wish to state that two or three 
months ago I desired to get prices on 
small steel pins, and after looking through 
my index and the AMERICAN MACHINIST'S 
advertisements, I was obliged to write to 
the AMERICAN MACHINIST asking for 
names and addresses of concerns who 
made sepcial stee] pins. This example also 
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shows that a business card should state 
plainly in a general way what a concern 
has for sale. 

The cards of many belting concerns 
give a price list on the reverse side and 
thereby save much unnecessary corres- 
pondence. As the AMERICAN MACHIN- 
ist did much to standardize catalogs, it 
should do as much for the business card 
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Things that Are not in the Engi- 
neer’s Pocket Books and Things 
that Are Good Enough 
as They Are. 


A few days ago a customer telephoned 
an order for aforged ringof wrought iron, 
9 inches inside diameter, to hoist ten tons 
by a hook in its upper side and ropes 
looped into the lower side of the ring. No 
size for the stock was given; he “wanted 
it strong enough so it wouldn’t bend and 
pinch the ropes,’ and he wanted it right 
away 

With a confidence that was not born 
of previous experiences I turned to my 
several pocket books for a formula to 
cover the case, and, as usual, could find 
nothing that fitted it. As it is a problem 
that must have come up many times al 
ready in the experience of chain makers 
I had hoped to find something bearing on 
it, but if it was there I failed to discover 
it. However, in a back numebr of a de 
funct technical magazine I did find a 
formula that seemed to be just what I 
wanted; anyhow I made out the black 
smith’s’ order in accordance with it and 
will probably soon know whether it was 
a reliable one or not 

When I am reading mechanical papers 
and magazines | keep an eye out for just 
such bits yf 
paper is one I| do not care to 


information; if the 


file for reference I cut out the 
article and put it in my _ knowledge 


box. If I file it away I enter the date 


page, and heading of the article on a cart 
that same box This Save lots of hunt 


ing when time is precious 


Of course I am making a pocket-book 
of my own, and already it contains in- 
formation of value on several subjects 


that the standard pocket books either 
leave out entirely or else give misinform 
ation about. In saying this I speak ad 
visedly, for I have had opportunity to ex- 
periment on one or two lines and so ar- 
rive at actual results. But as it would 
take a big book to hold what is not to be 
found in the standard pocket-books, so 
there are lots of blank leaves in mine, 
and this article is written in the hope that 
some of your readers who have had a 
chance to experiment along a certain line 
will help me to fill one more blank page 
with useful knowledge. 

If there is any point in machine design 
that one would expect to find thoroughly 
covered by the text-books it is that of 


journal bearings. * It is hard to imagine 
ling that could be called a machine 
that would not have two or more journals 
in its constructio1 As far as stationary 
steam engines and locomotives go, the 
matter does seem to be pretty well 
threshed out, but when we go outside of 
troubles begin. Un 
win devotes 26 pages to journal bearings, 


and seems to have experimented with a 
good many kind f oil, but I failed to 
fi d yt it would app!) i my case 
One of the newer pocket-books publishes 
table of journal proportions and on a1 
other page advises that the pressure be 


kept down to 300 poundsper square inchof 
projected area. This agrees with the 
table about as 4 is to 10. Unwin seems 

have made most of his trials with a 


journal flooded with oil, something not 
common outside of a few special lines 
[he journal that I was concerned with 
s turned from 3-inch steel, runs at 1,500 


revolutions per minute, and is lubricated 
by a strip of tallow fat laid into a long 
ted oil cup and probably drenched 
with machine oil. This may sound prim 

ive but in the midwinter atmospher: 
of a sawmill located up Labrador way 
it has been found to give better results 
than any other mode of lubrication 

So many wood-working machines have 
been built with bearings of this sort, and 
they have generally given such good sat 
isfaction under the unfavorable conditions 
that surround them, that there may not 


have been much incentive to get at their 


scientific requirements, but if anybody 
who reads this has been able to locate 
the true formula for their proportions | 
hope he will send it in for the benefit of 
his fellow é 

My old bo 1S¢ 1 to Say, It ali Tigi 
to guess if you only guess right,” and 


guessing at the length of that particul 
journal I am confident I guessed right 


but it was guess-work and nothing els 


except aS my gues was influenced by i 
experience on sin machines that had 
gone before One reason why I am cor 
fident of this is that we have rood mai 


of these machines out and until now hav 


had no complaint from  hot-boxes 
hermore. luplicate of the machine 
that heat running in another mill with 
perfect ( nd doing considerably 
heavier work and more of it. From thi 
t appears to me that somebody ha: 
for” that particular machine in that 
particular pla nd I have no idea I ca 


say or do anything that will make it sat 
isfactory to him, but if a scientific basi 
for designing such bearings has been dis 
covered I am on a hunt for it for my 
own gratincatiol 

I am tempted to give a list of the com 
mon things of mechanics that I have not 
been able to find given any satisfactory 
attention in the various engineer’s pocket 
books. My wife has a large and compre 
hensive cook book which, so she tells me, 
never happens to hold the particular 
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recipe she is looking for at the moment, 
though it would seem to contain about 
everything else in the way of information 
that the culinary art could need. I tell 
her it must have been compiled by some 
author of an engineer’s pocket-book (or 
his wife) for none other could have so 
perfectly duplicated the scheme on which 
these works are planned. 

Among the things I should put in such 
a list a prominent place would be given 
to paper and iron friction wheels, both 
spur and bevel, horse-power of manila 
ropes, minimum diameter of sheaves for 
same, ditto for wire hoisting ropes, and 
All these 
are common things, in everyday use, with 
abundant opportunity for experimenting 
and I have had achance to find that the 
published data on them all disagree woe- 
fully with actual practice. The friction 
transmit much more 


proportions of hoisting hooks. 


wheels’ will 
power than they are rated at, 
so will the manila rope; hook 
formulas are “way off” and we are 
successfully running hoisting rope ‘over 
sheaves less than a third the sizes recom- 
mended as a minimum. If we made them 
larger the ropes might last longer. Prob 
ably they would, but they last Jong 
enough, and that is the point of import- 
ance. Can you imagine a boom derrick 
carrying a 134-inch steel hoisting rope 
passing over a sheave 11 feet in diameter 
at the tip of the boom? Well, that is the 
minimum size the books give for a rope 
of that size. The sheaves we send out 
are a great deal smaller but in all the 
years we have been building these der 
ricks I do not recall complaint of 
sheaves being too small, so I feel war- 
ranted in saying the sizes we use are 
within the limits of good practice. When 
a thing is good enough that is the end of 
the matter. 

This fact was hammered home the other 
day when I was looking at an old machine 
of another firm’s make which had been 
sent us for a general overhauling and re- 
pairing. For raising and lowering the 
heavy platen there was an internal and 
external gear, apparently cast in one piece, 
with a pinion shipping from one to the 
other. The smaller diameter of the inter- 
nal gear giving a faster speed for lower- 
ing than for raising, the power was very 
equally applied, but the pinion ran at a 
good speed and the work was heavy and 
I fully expected to see those gear teeth 
come out by the roots when it started up 
for trial. Except for a chattering growl at 
the moment of starting it worked all right. 

.On another make of machine, and for 
operating the same sort of a platen, there 
is a nice arrangement of friction clutches 
that cost four or five times as much as 
the rig just described. It operates with- 
out any chattering or growling, but as the 
cheaper rig was in good order on a worn- 
out machine I was forced to conclude it 
was plenty good enough. 

E. R. PLatstep 
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Automatic Flue-Cutter. 


At the present time there are a large 
number of machines used for cutting out 
the flues in a locomotive, which are re- 
moved in the course of repairs to boilers 
and fireboxes. Most of these flue-cutters 
are operated at considerable expense and 
loss of time, while a few may be said to 
be very successful both as money and time 
savers. 

The accompanying illustration shows a 
flue-cutter designed by T. M. Vickers, 
general foreman for the Atchison, Topeka 
& Santa Fe Railway at San Bernardino, 
Cal., and constructed in the tool-room at 
that point. A somewhat similar machine 
was built by Mr Vickers while holding the 
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taining plug fitted with nut E and the 
spring F, and holding cutter C in cutter 
bar B. G is a motor spring and is used to 
bring the cutter and bar back to normal 
position when pressure from cutting flue 
is off the cutter. J is a collar journaled 
on A, connected to cutter bar B by a screw 
or dowel J. K is a screw which anchors 
motor spring G. The cutter C is drilled 
to admit cutter-retaining plug D. 

In operation the cutter C is brought to 
the normal line H Fig. 3 by tension of mo 
tor spring F, receding slightly below the 
surface of A, by reason of its journal be 
ing eccentric to A. The tool in this condi 
tion is ready to be inserted in the flue 
which is to be cut. Once in motion, a 
slight pressure is put on the collar J by 
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Section C D 


AUTOMATIC FLUE-CUTTER, 


position of machine-shop foreman in the 
Cleveland shops of the Lake Shore & 
Michigan Southern Railway. This ma- 
chine, however, required a __ reversible 
air motor, there being no automatic tool 
release as on the present machine. 

With this flue-cytter one man can cut 
out from 200 to 300 flues per hour, while 
the highest record by an experienced man 
was a set of 280 flues in 25 minutes. 

In the accompanying drawings, Fig. 2 
represents a longitudinal cross-section; 
Fig. 3 a vertical section at AB; Fig. 4a 
vertical section at CD, and Fig. 5 a ver- 
tical section at EF, showing the position 
of motor spring G. 

A represents the outer shell or body, 
being furnished with a Morse taper shank 
of suitable size, by which it is attached to 
the driving machinery. B is a cutter bar 


for holding the cutter C. D is a cutter-re- 


the hand of the operator when the cutter 
passes through the flue, and with one rev 
olution makes a clean cut. Should the 
cutter become dull or broken it can be im 
mediately removed by pulling out the 
knob D, and a new one inserted with very 
little loss of time. After completing a cut 
the cutter is immediately brought back to 
its normal position by spring G. 
G. E. B 





Brazing Gray Iron. 


At page 183 you published further in- 
formation on this subject. I am a metal 
pattern maker and that was useful knowl- 
edge to me. I followed the directions and 
after several failures finally made a suc- 
cessful joint. The secret lies in the slow 
and continued heat before the borax and 
filings are applied. 

Cuas. A. RicHMoND 





March 15, 1906. 


A Driving Box Square. 


The accompanying illustrations show 
a very handy and necessary device for 
use about locomotive repair shops. It is 
used in squaring the spring saddle seats 
which are located at the top of the driv- 
ing boxes as shown at A Figs. 2 and 3. 

Fig. 1 is a detail drawing of the square 
while Figs: 2 and 3 show it in position on 
the driving box. The square proper is 
made of %-inch machine steel, while the 
feet B and C are also of machine steel 
turned to the required size and _ shape. 
The feet are held in position by thumb 
screws and are prevented from slipping 
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the advertisements, I have heard several 
fellows say things about catalogs, and 


buying a lot of advertising, but to me 
they are half the interest, not only as 
serving to show the evolution of certain 
machines, but to broaden the knowledge 


of machinery in general. This subject is 


very interesting to me, and I for one 
would like to see it discussed. 
Canada. W. L. Mcl 





Friction between the Shop and the 
Drawing Office. 


There seems to be, in many establish 
ments, a constant quarrel between the shop 
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FIG. 1 
\ DRIVING BOX SQUARE. 
This device was originated by W. since shops with drafting rooms began 


A. Roberts, machine for 
the Santa Fe Railway at San Bernardino, 
Cal., and has been in use for some time 


at those shops. G. E. B. 


shop foreman 





FReading the American Machinist. 


Referring to Konstant Reader’s arti- 
‘le at page 223, concerning the reading 
of the AmericAN Macuinist, I may say 
that I am a machinist, and therefore de 
barred from reading my during 
working hours. I read mine at home on 
Sunday, reading it straight through, and 
then going back and reading the “harder” 
parts over. To me the harder parts are 
the theoretical, as I am so far merely a 
practical man. Then I take my little 
“good thing” book and copy any little 
drawing or article (useful in my practi- 
cal way) in it. It is indexed, and has 
several times proved its worth. As for 


Cc »py 


to exist. When a blue-print comes into 
the shop it is immediately picked to pieces 
“A fool would know enough to step that 
shaft and this dimension should be shown 
there instead of here. This dog should 
be tool steel and not machine steel case- 
hardened, and that wearing plate would be 
well enough held with screws without that 
key.” And if a mistake is found, no mat- 
ter how trivial. “!!!" 

The criticism may not be true. Often 
enough it isn’t; or it may be true, but 
sometimes there is something truer than 
truth in dealing with men, and that is to 
be sure your criticism is intended not 
merely to irritate or find fault, but to 
really make the machine better or cheaper 
or to increase its usefulness. 

So much for the shop. 

The drafting room also can do some- 
thing toward lubricating the troubled wa- 
a figure may be used 


ters, if so mixed 


“ 
ws 
nm 


Unfortunately it is very rarely the case 
that a draftsman has had absolutely good 
shop experience in spite of his “front 

and, not infrequently, the shop foreman 
could “shut the eye” even of the chief 
Even if he cannot, errors will creep past 
the most watchful designer’s or checker's 
eye, and it is rare indeed that a good m« 
cannot something in 


chanic point out 


over which another man has 
head for 
would not be a little 


differently No 


exe rcised on 


new machine 


his many a long hour 


better 


rubbed 
that 
little 


made a 
great 


bo ird, 


matter how 


care 1S the drawing 
some of the changes that are sure to be 


before a complicated machine 


shop will leave some mark 


made 
ready for the 
in a bracket made les 


slide 


cap-screw where a 


somewhere, perhaps 


simply than it could have been, a 


larger than need be, 
have been better, or a move 


bolt would 


ment used that could have been more sim 


ply arranged 

And why should not the drafting room 
admit to itself this plain fact and not con 
sider that it is “the brain department.” If 
department it needs 


it isn’t a brain 


house-cleaning; but there are other depart 
ments with gray matter lurking around in 
So take it kindly when 
Make 


and 


somebody's head 
a suggestion is made for a change 
the change, if it is a good 
acknowledge it was good; and if it isnt 
take the trouble to explain why you think 


one, 


it is better left as it is—always with du 
regard for the man who argues for exe 


Don’t feel sore that somebody hinds 


cise 
faults in your work. Doesn't it almost 
always happen when the shop foreman 


comes with a machine or jig or something 
that he a drawing made for that 
1 can suggest a change for the bette: 
Your brain comes to the problem fresh 
while his is full of the fag ends of the 
wrong thoughts that come before the right 
It is no reflection on him that you 


wants 


one. 
(though it is on you if you 


No more is it on 


can do this 
can’t do it tactfully) 
you that he can see changes in your work 
that would improve it 

And then he cannot help finding the et 
He makes them in cold, hard metal, 
occupy the 


rors 


two bodies try to 


and when 
same space simultaneously they announce 
the fact promptly. On the drawing board 
it is different 

And please note that he actually does 
make mistakes many a time before he sees 
them. And he makes more besides—only 
you do not happen around to see them, 
and he does not usually feel called upon to 
come up and tell you when a small change 
can be made that will cover it, or when a 
convenient dark corner under the bench is 
available as a remedy 

Mechanical men seem sometimes to for- 
get that in some ways men handle differ 
ently from You can harden them 
and they will make the sparks fly, and you 
can anneal them; but with steel it is a heat 
With men it isn’t 


steel 


treatment 
MASsoNn 
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Milling Steep Pitch Worms. 


Since writing about the use of a thread- 
milling machine, as published at page 58, 
Vol. 27, I have made some experiments 
cutting a worm on this machine, and as 
the results are rather interesting and 
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MILLING STEEP PITCH WORMS 


show the conditions that arise in cutting 
multiple threads, I have kept the exact 
figures used and give them below with 
the result 

The worm to be cut had 8 threads of 
44-inch circular pitch, 6 inches lead, 3348 
inches pitch diameter, and 3825 inches 
outside diameter. 

A rack tool for this pitch would have 
the dimensions given in Fig. 1, and the 
worm angles would be as marked on the 
tool. On this basis the corrected cutter 
outline was determined, as in Fig. 2. The 
cutter for the milling machine was made 
to correspond with Fig. 2, the top and 
bottom figures being used, and giving a 
cutter as outlined in Fig, 3. 

We milled our worm, setting the mill 
ing cutter at the pitch diameter angle of 
37° 18’ as nearly as possible. As the cut 
proceeded it was soon apparent that some- 
thing was not right, as the top of the 
worm teeth seemed too narrow. This 
turned out to be the case, as the helix 
was so decided that the cutter was gen- 
erating quite a different profile of tooth 
from the standard. It looked as if it 
would have been more nearly correct to 
have set the cutter at a smaller angle, but 
this would probably have cut the space_at 
the bottom of the teeth too wide. After 
finishing the cuts the tooth angles in line 
with the axis were 40 degrees and at right 
angles to the thread 32 degrees, as shown 
in Fig. 4. 

This goes to show that it is impossible 
to mill a worm with a rotary cutter inter- 
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secting a very pronounced helix and get 
the space correct, unless this interference 
is corrected by thinning down the cutter. 


E. J. Legs. 





Re-cutting a Stripped Thread in a 
Nut at Sea. 


There is an old saying that “misfort- 
unes never come singly,” and the en- 
gineers of a twin-screw Atlantic liner 
thought that they were getting a practical 
demonstration of this during one of their 
west-bound trips this winter. The ship 
had been plowing her way through 
mountainous head and bow seas ever since 
she cleared the Scilly Isles, and the steer- 
ing engine had been either throwing the 
rudder hard over, or rattling across from 
port to starboard and back again for sev- 
eral days in a strenuous attempt to keep the 
good ship on her course. When the sea 
kept steadily on either bow for some time, 
the screw on the weather side would be 
driven faster than that on the lee side to 
assist the action of the rudder. Even 
with this assistance the tiller would be 
traveling to and fro with a frequency 
which gave point to the caustic comment 
of one of the enginers: “I wonder if that 
> 
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drilled out the broken stud and fitted a 
new one. While this work was going on 
the steering was assisted by slowing down 
or reversing the lee main engines every 
minute or so. This necessitated rapid 
handling of main engine stop valve for 
several hours. Just before the steering 
engine job was finished, the main engine 
stop-valve refused to answer the wheel. 
Upon examination it was fotfnd that the 














THE STRIPPED THREAD. 


screw in the brass nut at the end of the 
lever had stripped, and was clinging to the 
screw like a spiral spring. The screw was 
2% inches diameter, with a square 
thread 3/16 inch pitch. The valve was 
14 inches diameter, and the pressure 200 











RECUTTING A NUT AT SEA. 


fellow at the wheel thinks he is sculling 
the ship; there’s no gear ever made will 
stand that sort of treatment for any length 
of time.” 

That his remarks were justified was 
shown shortly afterward, when one of 
the steering engine crank-shaft bearing 
studs snapped off, and the hand steering 
gear had to be used while the engineers 


lbs. per square mech, so that the load on 
the valve was 30,800 Ibs. The valve com- 
plete weighed about 700 lbs. The valve 
was of the balanced type and was easily 
worked by the hand wheel, which proved 
that the balance was in good order, and 
this was also shown by the fact that the 
thread which had carried away was worn 
down to about .020 inch in thickness 
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In ships of this class, there is 
usually fitted a throttle valve of the 
disk type, which controls the flow of 
steatn but is not steam tight. This valve 
is normally operated by the governor, but 
can be operated by hand if necessary, in 
case of the governor gear or main stop- 
valve becoming defective. This throttle 
valve was used on this occasion to work 
the engines until the engimeers were fin- 
ished with the steering gear, the main 
stop-valve having been gagged full open 
by a clamp around the stem outside the 
The with 
connections, is 


cover gland Fig. 1. engine, 
throttle stop-valve 
shown in Fig. 2. Figs. 3 and 4 show the 
valve chest. It will be observed that the 
stop-valve stem has a slotted crosshead 
which allows the lever pin and block to 
describe the arc due to its travel, but at 
the long end of the lever there is no pro- 
vision for this movement, as the length of 
the rod permits it to incline or bend slight- 
ly, and there is also a little play at the 
collar on the lower end of the rod where 
it is supported on a collar by a bracket 
This construction keeps a 


and 


on the column 
certain lateral pressure on the screw, and 
may the the 
not having been observed before this time 


account for wear on screw 

After the steering engine was fixed, the 
engineers started on the main stop-valve 
job by taking off one side of the lever and 
backing off the other side far enough to 
There 
left 


admit of the removal of the nut 
was still a faint trace of the thread 
in the nut, and after considering various 
schemes, the engineers decided to cut a 
new thread in the nut by hand. I might 


mention here that the nut was 3 inches 
deep, and is shown in Fig. 5. The nut was 
sawed down through the line 4B 
of the assistants took one-half each and 


cut grooves on the trace of the old thread 


Iwo 


- 


tapering from % inch at the side to 5/16 
inch in depth at the center, and % inch 
broad at the bottom to % inch at the top 
These grooves were roughly of the sec 
When the halves 
tapped 


tion shown in Fig. 6 
were tried on the 
lightly on the back, they showed plainly 
the inaccurate the thread 
These were removed with a side-cutting 
Then 


screw and 


parts of new 
chisel and smoothed off with a file. 
the thread was filed and chipped off at A 
Figs. 6 and 7, from % inch at the center 
5/16 inch cut off half 
the parting shown dotted at Fig. 5. The 
nut was then oiled and dusted with emery 


was each nut at 


powder and replaced in the lever, which 
was disconnected .at the stop-valve. The 
uther of the put in 
place, and the nut slipped down to the 
lower part of the screw which was not re 
A clamp 


side lever was also 


quired in operating the valve 
(made from the safety-valve gags, used 
when the boilers were undergoing their 
annual hydraulic test) 
the lever to bind the half nuts on to the 
screw Fig. 8. The screw was then turned by 
the hand wheel for aboutanhourandahalf; 


was placed over 
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the clamp being tightened up as the nut 
bedded to the rod, until the faces came to- 
gether. It was then examined and found 
to be a good fit. Fig. 7 shows the area of 
the new thread in comparison with the 
original. After cleaning the nut it was re- 
placed and the gear connected up. The 
engines were then stopped and _ started 
with the stop-valve and all found to work 
satisfactorily, the whole job having taken 
about Fig. 9g shows the 
thread of the stripped nut. 


eight hours 


J. R. M. 





The Device That Failed is a 
Failure. 


It is very queer that so many do not 
understand the reason why the device that 
described at page 506, Vol. 
28, Part 2 The problem that was 
to be solved was not to drive the mandrel, 
but to save time over the old way of turn- 
ing the pistons 

In my article | 


was a failure 
failed 


told 


as far as it went, but 


the story of the 


failure of the device 
[I should have added that several ways 
driving the 


illustrated at 


were suggested for pistons, 


one of which was the one 
These were not carried out, as 
that the 


of the defects of 


page S884 


it was demonstrated driving of 


the pistons was only one 
the device 

Turning one piston at one time, using 
a very short mandrel, with a square end 
for the driver—that the 
taper hol a blow of a copper sledge 
possible to take one 
feed, 30 feet per 


was driven in 


e by 


hammer—it was 


roughing cut 3/32-inch 
minute, and one finishing cut 
As the part to be 
that is 2% 


5-inch feed 
30 feet per minute. 
turned is only 1% inches, 
inches in all, a little calculation will show 
that in the case of a 20-inch piston the 
actual time spent in roughing the piston 
was little over four minutes, say five, and 
one minute for finishing it. 
Even an apprentice will understand that 


taking four cuts with the above spectied 


feed and speed is out 
pecially in the case of the pistons, the 
inch at 


f the question, es- 


f which is only 15¢ 


taper hole « 
the large end, even by driving the pistons 
as shown at page 884. 

Lighter feed or more than 
would mean no saving of time over the 
old method. After taking the roughing 
cut the heavy multiple tool-post had to be 
cut, the 


one cut 


removed to give the finishing 
same as when turning one piston at a time 
the shown at 


now to tool-post 


I refer 
page 500. 
mandrel in the taper hole 


copper 


To drive the 
and release it, two blows with a 
time 
spent in and the 
nuts of the double mandrel to secure and 
release the pistons and the two special 
tap-bolts, in handling the heavy tool-post, 


and in setting the tools to cut the right 


sledge are required. Consider the 


screwirg unscrewing 


”) 


diameter every time they had to be sharp- 
ened, and see whether it was ever possi- 
ble to save time over the four or five 
minutes required to rough down one pis- 
ton in the old way. 

I stated before, and 
the device that failed 
easy job that could be handled in the ordi- 
nary way with speed into a difficult and 
long one, on account of the lack of stiff 
ness of the mandrel and the nature of the 


claim that 
transformed an 


now, 


machining operations 

“A Britisher” 
that can be set at any 
Will he oblige me, and, I 
other readers, by giving a description and 
sketch of his tool-posts? How did he take 
the finishing cut and fit the rings in the 


used separate tool-posts 


distance required 
many 


am sure, 


pistons? Is he sure that his method otf 
turning the pistons is the quickest an 
best? JosEPH M. Menecus 


Repairing Cracked Water Jackets. 


[he repair man’s harvest from frost 
cracked water jackets of gasolene-engin« 
cylinders is now about du 

The forms of evlinders are so varied 
ind the ruptures so apt t me in the 
most imaccessible places, that special 
treatment is likely to be required for each 
case The repair of such cracks is liable 
to be somewhat hersome for the re 
son that they are generally ope: 


enough to allow the introduction of an 


cement; and, as they do not absolute! 

prohibit the use of the engine, it is som 

times difficult to induce the owner to 
wait long erough to get a good job 


cement for the purpose is 


An excellent 


made by intimately mixing 60 parts, b 
weight, of finely sifted cast-iron borings 
with 2 parts of sal-ammoniac and ! 


of flowers of sulphur, and working it 


into thick paste with water 
It is well to make a tool, by grinding 
off the end f a three-cornered file, a1 


to trim off the outside corners of tl 


crack to a V shape, then tamp the mix 


possible, filling tight) 
flush 


surface, packing well and 


ture in as far as 
than 


a little more with the outside 


dow | 


pressing 


clamping on a piece of wood 


firmly by 
After it 


24 hours, 


been allowed to set for 


has 


smooth off the outside an 


give it a coat of good, heat-resisting paint 


If the crack is a large one and liable to 
spring opel whet the evlinder becomes 
heated, it is welltoapply one or more hoop 
in such manner as the location of tl 
crack and the form of the cylinder wil 


permit, making them halves drawn to 


gether by bolts, and applied after the 
cement has been worked into the crack 
If the job is a hurry one and a neat ap 


pearance not especially desired, after 


tamping in the cement and spreading it 
liberally 6n the outside, a piece of band 
iron may be clamped over the breach by 


placing it under the hoops, and the job 
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will be ready to use after standing over 
night. 

In case of such a job as this, the iron 
patch may be coated with wax or tallow; 
and, after a few weeks, or whenever time 
permits, it may be taken off, the cement 
smoothed down, and a coat of paint ap- 
plied as before mentioned, making as neat 
a job as could be desired, while it will 
ordinarily be firm enough to withstand 
breakage through expansion by heat. 

W. D. Graves. 





A Dash-Pot on the ‘‘ Automatic.’’ 


I have had a little trouble with the 
chuck operating mechanism of a_ well- 
known type of automatic screw machine. 
I am not finding any fault, or offering any 
criticism, as the machines referred to 
have performed their duty exceedingly 
well, in fact doing better than their mak- 
ers guaranteed by a good margin, even 
when carbon steels were used ; but recently 
steel improvements (which came after the 


ari 











A DASH-POT ON THE AUTOMATIC. 
machines were installed) have made it 
necessary to grip the stock tighter than 
was Originally intended. 

The mechanism for operating the chucks 
is well designed and well built, and works 
freely. The extra strain we have been 
obliged to put on it causes the cone A to 
release with a blow a little short of one 
produced by a sledge-hammer, and the 
flat springs originally intended to cush- 
ion the stock proved unequal to the task, 
and the handle B would break off at the 
neck. This was due to the shock caused 
by the cone striking the end of the spin- 
dle bearing. To overcome this difficulty I 
fitted a short dash-pot as shown. The pin 
in the arm which carries one of the roll- 
ers which work in the groove in the cone 
was removed, another pin being fitted, 
and extending out from the arm about 
two inches. The piston of the dash-pot 
was pivoted to this pin, a bracket fas- 
tened to the head block carrying the dash 
pot. The bottom of the dash-pot has a 
1é-inch air cock so any desired amount of 
cushion can be obtained. The dash-pot, 
piston and bracket are of gray iron. 

This device has been in use about two 
vears and has worked perfectly so far. 

Leroy TABOR. 
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Shop Suggestions. 


We hear the shop-suggestion scheme 
eulogized and condemned. As adopted 
in some places it would seem to be a good 
thing, and possibly many establishments 
using the idea have found it so. 

[ have been personally acquainted with 
the plan in several manufacturing con- 
cerns and cannot from my observations 
speak well of it. The conclusion has been 
forced upon me that in general it is det- 
rimental to both the company and the 
employees who become victims of the 
suggestion habit. As generally introduced 
it allows all the employees to compete and, 
as compensation is received for an idea or 
suggestion, in many cases it marks the 
beginning of the man’s uselessness as an 
employee in his legitimate line of work. 
A great many are prone to the “swelled 
head” and it requires only a little en- 
couragement of this kind to fully develop 
the malady. I have seen some good 
workmen go down and out after they 
had received their first compensation for 
an idea or suggestion. Their regular 
work was slighted in the pursuit of in- 
vention, which, as a regular business, com- 
paratively few are qualified to engage in. 

Again, it is the cause of a deal of ri- 
valry between employees and their fore- 
men as well as between the foremen and 
heads of department themselves. Each 
and all are looking for the “honor” and 
cash bonus, and petty jealousies, under- 
hand work, bad feeling, discontent, too 
much indulgence in “sore head” talk are 
factors that seem to be attendant upon 
the shop suggestion plan and the company 
has to pay for all of this and the cash 
bonus in addition. The temptation to 
some men in authority to avail themselves 
of any possible benefit that might result 
from the inventions or improvements of 
the men under them, is often too great 
for their scruples and the many  subter- 
fuges: possible to practice upon an unsus- 
pecting and may-be too confiding em- 
ployee, by a foreman or other officer who 
is supposed and surely ought to be, above 
such meanness, are brought into requisi- 
tion and in many cases the inventor is 
done out of his idea. It is easy to assure 
him that you have a modification of that 
idea, made some time ago, and in proof of 
it you show him a sketch to prove what 
you say, at some convenient time subse- 
quently, or you can assure him the idea 
is of little value and kindly steer him off 
onto something else by giving him a sug- 
gestion or two that of course will be of 
little benefit to him. You are now at lib- 
erty to sketch up his ideas and modify 
them so you can appropriate them and 
bring them out later on and get all the 
credit and bonus yourself. 

Some of my readers may accuse me of 
exaggeration or “straining at a gnat,” but 


I can assure all such that this state of af- 
fairs is attendant, more or less, upon shop- 
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suggestion plans as generally inaugurated 
and practiced. I am in doubt as to 
whether this scheme pays or not. It is a 
subject upon which I have seen very little 
if any data or comparative analysis. My 
deductions are simply based upon my ob- 
servation and long association with shop 
matters and I am yet seeking informa- 
tion. I favor the practice of recompens- 
ing the employee for his ideas if of value, 
but how to do it in a satisfactory manner 
and preclude the possibility of the fore- 
going disagreeeable features and yet en- 
courage the man, I have not found out. 
I am inclined to believe that the concern 
employing regularly salaried brains for 
the invention and improvement of the 
product has the advantage over those fol- 
lowing the suggestion method. Possibly 
some of your readers who have had the 
plan in actual operation can throw some 
valuable light upon the subject, and I 1m 
sure it would be appreciated by many. 


I. N. EARNEsT. 





Getting Broken Taps Out— Starting 
an Obstinate Stud. 


At page 159 J. Schuring shows a 
broken tap, and tells us how two work- 


/; 











STARTING A STUD THAT STUCK. 
men got it free without mishap. The 
scheme reminds me of a trick once 
worked by Henry Green, to free a fract- 
ured stud that struck a Hartford screw 
machine. The sketch herewith will show 
the stud with broken end at A. The body 
was aperfect fit and driven in to stay. The 
shifter lever for the belts upon the driv- 
ing cone, swung on this stud until it 
seized and twisted off as shown. John 
Handy, when the lever dropped, removed 
the nut from B, and then essayed to start 
the stud but could not get it free. He 
tapped it lightly; hit it hard; that fit with- 
stood the shock, although he tried to 
coax it with a length of cold rolled stock. 
So Henry Green was called upon to do 
his level best; he took a heavy hammer 
and a chisel from his chest, then crawled 
behind that screw machine and swung 
his hammer hard, while the chisel bit the 
metal, but the studlet wasn’t jarred. 
While Henry used his chisel as the draw- 
ing plainly shows, he asked the handy 
man in front to strike a few more blows. 
Now, pounding both in unison, the stud 
was gently urged to leave its seat and 
thus it most reluctantly emerged. After 
which Henry made a new one to replace 


it. i. te 
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Boring Fixture for a Four-Cylinder 
Engine Casting. 

Che horizontal boring mill on which the 
fixture shown in side view at Fig. 1 and 
end view at Fig. 2 was fitted with a 
rotary table, in order that while one 
casting was being machined another 
could be set up in_ position, ready 
to be swung around to receive the cut. 
This was quite a saving as the castings 
being bulky and difficult to handle, took 


almost as long to set up as to machine 
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plugs H, which were suported by the 
gray-iron brackets J. They entered holes 
which had previously been drilled and 
reamed in A. 
only absorbed any vibration which might 


The spring plungers J not 


be set up while boring, but also served as 
a central support. This was absolutely 
necessary, as otherwise, should the plugs 
at either end be withdrawn without due 
precaution either the remaining plugs or 
the cylinder would be distorted or 
broken The complete fixture was lo 


cated on the machine bed by means of the 
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some blocks, bolts, and a bar, one end of 
which was threaded 20 threads per inch, 
for about six inches This fitted a 
threaded hole in one of the plates. The 
other plate had a hole bored in it, a run 
ning fit for the smooth part of the bar 
[he plates were bolted to the crank disk, 
one on each side, the bar run through 
them; with a suitable tool in it and with 
a stout crank on the end, a light cut was 
taken through the holk One cut was 
sufficient to insure a nice true hole, great 


care having been exercised in setting the 
A } 
G 


kh he 








i 2 | 


\s our cylinder casting 4 was a long one, 
when two were positioned back to back as 
shown, there was considerable overlap on 
the table; this, as the castings had to be 
most rigidly held, accounts for the strong- 
ly ribbed construction of the base casting 
B, and the gray-iron angle plate C. One 
of the first operations on A was to drill 
the dowel holes J, these serving as loca 
tors for all subsequent operations, and 
also for correctly placing the engine on 











FIG. I. SIDE VIEW. 


pegs K and held down by the bolts L 
C. F. a. 





Putting in a New Crank Pin. 


We were called upon to put a new 
crank pin in a large engine that was in 
use, as the old pin had worked loose in 
the crank disk. We prepared a piece of 
steel for the new pin beforehand in order 
to obviate unnecessary delay. We were 
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FIG. 2 END VIEW 


the car. Drawn up by the clamp & against 
the machined face F of the angle plate C, 
and located by the dowel plugs G, which 
passed through tool steel bushing in C, 
the casting 4 received further support by 
means of the hardened and ground steel 


disappointed in our hope that the hole 


would not have to be bored, as upon re 
moving the old pin we found that the hole 
would have to be trued up, in order to 
be sure of a good job. We fitted up a 
boring rig, composed of two flat plates, 





bar square with the face of the disk 

One of the best men in the shop was 
given the job of finishing the pin, being 
told to make it a hard drive fit rhe 
boss was confined to his home by the 
first day’s sickness he had experienced 
for twelve years, so the entire responsi- 
bility rested with this man. The pin was 
finished in the evening, and the boss met 
the man, the pin, and a heavy sledge, at 
the engine room the next morning at 
seven, as he wanted to see the pin go in 
It went in all right—slid half way to the 
shoulder by hand, and one light clip with 
the sledge sent it home. 

The boss looked at the man, the man 
looked at the boss; most of you know how 
they both felt Now the boss had seen 
this man make fits—lots of them, but 
usually on very small work. He had con- 
fidence in him, or someone else would 
have been put on the job. There was a 
reason for this misfit but it did not crop 
out till a few hours later The same 
man was started on another pin, his face 
wearing a troubled look all morning. At 
noon he had the pin completed except 
for the finishing cut on the inside end 
It was then so hot that it was handled 
with difficulty. Just as we shut down, 
the boss said, “you had better take it out 
of the lathe and put it in that pail of 
water while you eat dinner, so you wont 
get slipped up on the fit again.” ~The man 
started “Well, by Gad!” “What's the 
matter?” “That’s where I fell down on 
the other one!” He had not taken ex 
pansion into consideration 

Now if the boss had not been there 
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the result would have been something 
like this: The pin would not have fitted 
quite as tight as he thought it would, due 
to the temperature lowering while on its 
the engine, and after it was 
driven in, it would have shrunk still 
more, and later would have worked loose, 
and the reputation of the shop would 
have suffered. Cuas. A, TRASK. 

Michigan. 


way to 





Some Comments on American and 
British Ideas and Methods. 


lt is perhaps more than a dozen years 
since the AMERICAN MACHINIST came to 
my notice, since which time its perusal 
has not been neglected. The interval has 
sufficient to permit a number of 
changes or tendencies in modes of thought, 
on both sides of the Atlantic, to develop 
boy, I re- 


been 


somewhat definitely. As a 


inember family regularly receiving 
copies of a New England newspaper, The 
Woonsocket Patriot, then colloquially 
known in Providence, R. LL, as “The 
Old Pat.” As I remember, its con 
tents were distinctly good; but I 
how consistently 
faith, it 
labor” of 


my 


have 
and 
spoke 
Europe, 
topics. It 


not forgotten 


quite in good always 


of the “pauper 


when touching on = industrial 


must be at least two or three years since 
I noticed in print any assumption of all- 
around spueriority of American—United 
States—labor and industrial conditions as 
compared with those of Europe. This is 
just possibly due to more extended travel 
of Americans, and the fact 


industrials proved 


on the 
that 
capable of assimilating in good time such 
measure of American methods and ideas 
as they consider helpful under their own 
Another 
\mericans, years ago, were quite sure of 
was, that the opportunities in the States 
for individual advancement and the individ- 
workmen 


part 


European have 


special conditions. point most 


ual intelligence of American 


were of such an order that there was 
neither need nor likelihood of the es- 
tablishment of trades-unions. on British 


iodels of organization and aspirations. 


1 
lime, however, has introduced us to such 
established in the States, 
whose rules and methods apparently go 
not one, but several better than their Brit- 
while simultaneously the 
more responsible unions in Great Britain 
have broadened their conception of their 
duties and privileges, and at the same time 


trades-unions 


ish compeers, 


increased their legitimate influence 
\nother subject in the treatment of 
and attitude toward which change is no- 
ticeable, is that of apprenticeship. Until 
recently, very free and easy views as to 


the necessity of definite training in the 


acquisition of trade or craft skill would 
appear to have prevailed in the States, 
only a few concerns seriously considering 
the matter: but it is becoming obvious to 
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a greater and increasing number of Amer- 
ican employers that a three or four years’ 
sojourn in a workshop or series of work- 
shops does not necessarily bring out craft 
skill to the same average extent as the 
European system of five to seven years. 
This is particularly the case in some 
branches of foundry work. While Euro- 
pean practice has outwardly altered dur- 
ing the last number of years—written and 
signed indentures largely being dispensed 
with—the spirit of apprenticeship has still 
existed on the part of employers to a 
quite respectable degree, and within the 
last year or two commendable efforts are 
being made to place really useful facili 
ties for day and evening technical educa 
tion within reasonably easy reach of ear 
nest mechanics. 

Regarding the 
tools, such legitimate criticism of Amer 


recruit 
evolution of machine 
can practice in tool design as has recently 
appeared from, say Mr. Fish or Professor 
Sweet would, some years ago, hardly have 
been so patiently tolerated, or even re- 
spectfully received as at present, as wit 
ness the hub-bub in 1895, when Professor 
Sweet ventured to suggest there might be 
sritish design and 
the 


some good points im 
practice.” Our old friend, gap-bed 
lathe, has received sentence of death times 
out of number, but instead of obediently 
retiring, has found its way into more than 
one American catalogue, and as | write an 
advertisement of a gap-bed grinding-ima- 
chine is at my elbow. If authorities on 
grinding practice can satisfy themselves of 
the feasibility of gap-beds for grinding, 
the production of a good gap-lathe fo: 
general utility appear 
quite hopeless, and evidently fills a gap 


service does not 


no pun intended 

Touching on the engineering of visits to 
other establishments as 
828, Vol 28, Part 2, 


means 


and 
page 
such visits on this side are by no 


engineering 


discussed at 


confined to the members of the principal 
engineering societies, but are taken part in 
by numbers of students’ societies, also 
often 


part of the course of instruction provided 


such. visits form an_ integral 
by the readers of science subjects, and at 
least one trades-union—of engine-tenders, 
firemen, etc.,—arranges for Saturday after- 
noon visits to the principal works within 
a radius of say 50 miles from headquar 
Further, the office and works staffs 
informa! 


ters. 


of many concerns interchange 


visits in cases where the mutual interest 
in such matters is sufficiently strong, and 
it is becoming quite usual for the repre- 
sentatives of prominent manufacturing 
concerns to receive and accept invitations 
to read before students’ associa- 
tions on their respective specialties. In 
the there is 
certainly for the 
exercise of skill and resource in the way 


of insuring that the maximum of informa- 


papers 


management of such visits 


room, as you suggest, 


tion be received by the visitors, and also 
that in the long run the concerns visited 
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gain rather than lose by their hospitality, 
if only in the way of mutual good fellow- 
ship. Where possible it is a good plan to 
provide a program which can afterward 
be referred to by visitors, as m the case 
of some science classes one of the lessons 
or exercises afterward given the students 
is to report on the impressions made and 
the information gained by the visit. 
JAMES VOSE 
Manchester, Eng. 





A Slotter Tool Holder. 


The illustration shows a slotter tool 
holder which I made over three years ago. 
It is the most have 
ever used. For plain slotting, I use two 


screws on the side or bottom to hold the 


satisfactory one I 


tool. For adjusting a fiat too] I use two 
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screws on both sides. With these the tool 
may be adjusted so as to come flat on 
the work and a lot of grinding and try- 
ing is thus avoided. Cc. W. 


Should a Machinist Sit_, While 
Working ? 


read with interest articles at 
page 675, Vol. 28, Part 2, and pages 91 
and 122, Vol. 29, entitled “Should a 
Machinist Sit While Working?” 
myself done quite a lot of sitting I feel 
qualified to explain some of the reasons 
why a machinist should sit when possible 
When one is walking around, or work 
ing a lathe or machine where he is re 
quired to change work constantly or for 
any reason keep on the move, the usual! 
10 hours on foot does not bother the 
average man, but give a man a standing 
job where all he does is to change the 
weight of his body from one foot to an- 


I have 


Havine 


other, and 10 hours leaves him in no con- 
dition to enjoy his evening or spend it in 
He is too to do either. I 
suppose there are old machinists 
who have become so used to this way of 
working that they will differ with me 
I am a young man and have not had time 
to get used to such a condition and don’t 
would 


study tired 


many 


intend to if I can avoid it I 
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rather be a motorman on a street car pull- 
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ing a hand brake all day, as far as physi- ——_ i 1 
cal exertion is concerned. The first time , | 
. ° e | aie 
I sat down in working hours was against o! 
my will, in the apprenticeship days. A 7, “ 
lot of gas-engine cylinders were being i 
bored on an old 32-inch lathe. There was 
a gib on the back of the carriage but 
none on the front, so to get any kind of a FIG: 1 
hole, weights were piled all over that 
carriage until it looked like a junk heap 
with yours truly sitting on top, and there 
I had to stay through several dinner 
hours, as when a finishing cut was start- - 
ed nothing but an accident was allowed 
le y —_— 
to stop it. I always make it a point to 
e P ° <.-Ld ~ 1.929 - 
ask the foreman whether he objects to 
one sitting during a long cut and 4 2% obs 3 “al 
if by any chance he does (only one ever FIG. 2 ' 
did and that was because he was afraid 
e e ° ° I \ = rs AN ( 
of losing his job) I would ask to be 
changed to different work or quit 
Pia a f Be piee glance the amount be added or sub 
Alle « \ i ‘ 
oe cmeumena tracted in dimensioning dovetail slides 
Table for Dimensioning Dovetail and their gibs, for the ust il angles up to 
Slides and Gibs 60 degrees. The column for 45-degree 
dovetails is omitted, as 4 and B would 
This table was figured for machine of course be alike for this angle 
tool work, so as to enable one to tell at a In the appli f the table, assum 
: iasisidissecciedict baeinncal 
15 ] ‘ ‘ » 7 
, & f 
A A | A Ps 
“60 | * 5d | , x ZZ 
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7” | zoo” | 839 1 1.154 1.22 1.305 L414 
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i! 649" | 77” «aa | 
j | — tens li i J 
114 721" | 875" || 1.049" ’ 
| t ing we ha a wit ven d isions 
134" | 794 962" | 1.153 1s in the sk Fig. I. a we wish to 
} 
11g" | 866" || 1.050 1.259 obtain en nd or mM 
slide | o 2. ving { ¢ ) w! h 
134" | 1.010 I 1.225 1.469 | ; = 
fF i we W k, t 
¢ Fi | yee } ‘ ' ; ‘ 
2 | 1.154 1.400 1.677 perpendicular dep! ‘ 
214"| 1.208 1.515 1.888" | ing 5¢ inch, and ingle 60 degrt 
we k n 4 for % inch a 
2"| 1.442 1.75 | 2.097 
nd pp » 3 1 
on ! —_ sam" | which subtract ym 2 ches give 
3 1.782 | 2106” |} 2517 | 1.640 inches, the dimension x. To find 5 
i} t ce ont +! lis) 1h ) ] 
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Removing a Pinion From Its Shaft. 


rhe article by Chas. A lrask at page 
119, reminds me of the way I took a 
pinion off the shaft of a logging locomo 
tive once [The pinion was of cast steel 


T 


as tough as leathet It and its key were 
stuck fast. I got some blue clay, plastered 
it around the shaft close up to the hub 
I then heated the pinion with a gasolen 
torch When hot enough to boil water 
dropped on it, one blow with a sledge 
drove ff, key and all 
We MacCorkel 
Comparison of the Rust-Resisting 
Qualities of Steel and Iron. 
| ) € at page 204 cx t trom tl 
| fcvor) giving an 1 vf th 
ng of cut and w \fter twent 
veal Xpo tl rst-named i we 
ra ally 9 " y and tl wl 
i yi ( gl 1] t 
‘ o | ‘ 
g ir \ 
) i \\ i 
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\\ 1 i 
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} la ip | | i po tion th 
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| ey p \ neat! i | 
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The World’s Supply of Iron and 


Coal. 


The enormous and rapidly increasing 
consumption of iron is leading to anx- 
ious inquiries regarding the available sup- 
ply, and it will come as a surprise to most 
Americans to hear that, while our annual 
consumption is far in excess of that of 
any other country, rank among the 
smaller countries in workable deposits. 

Several months ago the Parliament of 
Sweden passed a resolution calling for a 
report showing the extent of the known 
deposits of iron ore in the leading iron- 
producing countries together with the 
rate at which such deposits are being 
consumed by the steadily expanding re- 
quirements. The report was made by the 
chief of the Swedish geological survey, 
and has been widely published with gen- 
eral acceptance of its substantial accuracy 


we 


though with exceptions to some of its 
details. 
this report is that with the present rate of 
consumption a single century will 
the world face to face with an iron fam- 


The general prediction based on 
see 


ine. 

The estimate of the Swedish geologi- 
cal expert is that the total known worka- 
ble deposits of iron ore aggregate 10,000,- 
000,000 tons, while the present annual 
consumption is exactly one per cent. of 
this or 100,000,000 tons. The total work- 
able deposits of iron-producing countries 
are as follows: 


: Workable de- 
Country. 








posits. 
oo eae eee 1,100,000,000 
GD No sioe ccesscccoees . 1,000,000,000 
Germany....... Senet: ici Maal sens de eee Ad 2,200,000,000 
DT tpieidthserwelsdosewesse é506-< 500,000,000 
MUOSER GMS TIMIGRG.... ..ccccccvcess 1,500,000,000 
tie padvese tekCadaned cake cans 1,500,000,000 
atcsbvicees teaches asen os 1,000,000,000 
NO 5.6.0 60.0 ee 0000s dese 1,200,000,000 

Other countries........ $vesccestephhorsweotans ‘ 
W660 4 ekbneete bentuncebeceewas 10,000,000,000 


In annual output we lead all countries 
with 35,000,000 tons, Germany being sec- 
ond in the list with 21,000,000 tons, and 
Great Britain third with 14,000,000 tons. 
Our own consumption is, however, ex- 
actly equal to our output, while both Ger- 
many and Great Britain are large import- 
ers of iron, and their consumption is thus 
largely in excess of their production, the 
consumption of Germany being 24,000,- 
000 tons, and of Great Britain 20,000,000 
tons per annum. Simple division shows 
that at the present rate our own deposits 
will be little more than 
thirty years, and of course no one ex- 
pects the present rate of consumption to 
continue, a large increase being inevitable 

For coal the figures reverse themselves 
for, while the coal supply of the leading 
European nations is giving rise to much 


exhausted in a 


apprehension, our own is secure for cen- 
The exhaustion of the 
measures is predicted in 


turies to come. 


English coal 


from 60 to 100 years, while in France the 
supply is expected to be exhausted in a 
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generation or more. Germany is better 
off, but the subject there has become so 
acute that the Government objects to the 
export of coal, a recent heavy contract 
for the sale of German coal to France 
having been canceled because of the Gov- 
ernment’s objections. 

It would appear that the effect of the 
known limits to the supply has already 
made itself felt on the prices of coal in 
France which, judged by our own stand- 
ards, are very high. The wholesale prices 
of coal delivered at the gates of Paris, not 
including the octroi duty, are at present 
$10.03 for bituminous lump and $11.98 
for anthracite per metric ton. 

These facts would seem to 
that the not distant future may see an act- 
ive trade between this country and Eu- 
rope in coal and iron, this country ex 
porting coal and importing iron 

In this connection we cannot, however, 
fail to recall the dismal prophecies of the 
geologists of twenty years ago regarding 
the production of gold. They were quite 
sure that the deposits of that metal were 
all known, and their prophecies of a short 
supply of gold were quite as confident 
as their present prophecies of a near-by 
shortage of iron. The world knows to- 
day that they were very happily mistaken 
in one case, and it is quite possible that 
they may be in the other. 


indicate 





The James Watt Memorial. 


We learn from the London Enginee) 
that the fund for the erection of a me- 
morial at Greenock to the memory of 
James Watt has now reached the sum of 
10,200 pounds sterling, all but about 900 
pounds of which were subscribed by 
Andrew Carnegie. It has decided 
that the’ memorial shall take the form of 
a commemorative public building and 
statue to be erected on the site of Watt’s 
birthplace. The estimated cost of the 
proposed building is 6500 pounds, leaving 
a fair balance for endowment and other 
necessary expenses. 

It is a somewhat mournful 
that after a very thorough canvass the 
sum raised to commemorate the work of 
the man who is in a very large sense the 
father of modern civilization should be 
no larger than it is. The effort to raise 
more money however, to have 
been abandoned, and in view of the lim- 
ited results which followed the 
efforts that have been made, it is impos- 
sible to conclude otherwise than that this 


been 


reflection 


seems, 


have 


decision is wise. 





Compressed impregnated 
with into the 
form of saucepans, which, on account of 
their lightness, were used largely by the 
Japanese army in Manchuria. They stand 
the fire well, provided they be kept full of 
liquid. They have been adopted by the 
German army, and have been introduced 
into Antwerp.—The Engineer. 


pulp, 
molded 


paper 


certain salts, is 
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New Tools and Machine Shop Appliances. 


20-INCH SLOTTER 

In the 20-in, stroke slotting machine, 
shown by the half-tone, the ram has a full 
stroke of 20% in. and is adjustable for any 
position in the length of stroke up to its 
capacity; it is counterweighted and has a 
quick return movement, and is driven by 
a 7%-h.p. variable speed motor mounted 
on a bracket on the side of upright. The 
main driving gear is 48'2 in. diameter by 
4%-in, face with a ratio of gearing of 11 
to I, and a further reduction in ratio of 
gearing to the motor [he ram its fitted 
in an adjustable guide with an angula: 


bearing and the half English shoe type ot 


gib. The ram as shown is also fitted witl 
a slotting bar, which has a hand-rotary 
movement for use in working out fillets on 
locomotive work, the slotting bar being 
3% in. in diameter, with an extension 
which fits into a hole bored in the ram 
(he circular carriage is 38 in. over te 
slots, and 46% in. over all, has an in-and 
ut feed of 3378 In. and a cross feed o1 
28 in., will admit work under frame 26 in 
high and has a distance from face of ram 
to frame of 37% in. Circular carriage has 
variable automatic quick-acting feed in all 
directions arranged so as to be controlled 
from one point This machine, which 
weighs about 20,000 pounds, is built by the 
Newton Machine Tool Works, Philadel 
phia, Penn 

PORTABLE BORING, DRILLING AND MILLIN 

MACHINE 


We publish herewith two views illus 
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driven by means of a phosphor bronze 
worm wheel and hardened steel worm 
(which runs in oil) through gearing by a 
3-h.p. motor, mounted on top of upright. 
The motor has a variation of speed of 3 
to 1, which, with the slip gears shown on 
top of machine, gives a variation of speed 
to the spindle of 6 to 1. The spindle has 
24 inches of automatic feed with three 
changes through gearing with hand slow 
and quick movement. The spindle saddle 
is counterweighted, counterweights run 
ning inside of uprights, and has 36-inch 
adjustment of the column. The column 
has 4o-inch automatic feed, and power 
quick return on the base for milling, the 
feed being variable through friction disks; 
the length of the base, of course, can be 
extended to give any length of horizontal 
adjustment required The hand wheel 
shown on the back of upright controls the 
feed and quick power movement to the 
upright ; by turning the hand wheel in one 
direction the clutch is engaged with the 
upper worm and worm wheel for the feed; 
reversing the direction, the clutch is en 
gaged in the lower worm and worm wheel 
for the quick power movement. The bot 
tom and edges of base are finished paral 
lel and square to the travel of the machine, 
for convenience in setting to the work. 
The same machine is also made as a floor 
boring machine. ‘The Newton Machine 
Tool Works, Philadelphia, Penn., is the 
builder 
A DRILL-PRESS VISE. 


Che illustration shows a vise which can 
be used on the drill press, planer, shaper, 
etc, The quick adjustment of the move 
able jaw to approximate position is by 
means of a flat steel kev which engages 














\ DRILL-PRESS VISE 


with a slot in the rear part of the jaw 
and with slots in the base. The final 
tightening of the jaw is by a screw. The 
movable jaw is so constructed that it 
will swivel to hold tapered work, This 
vise is made by The Skinner Chuck Com 
pany, New Britain, Conn 
picioniganaceemate 
One method of making a muffler for a 
gas engine is to split the end of the ex- 
haust pipe for about one foot and spread 
the split ends; another is to drill a num- 
ber of holes or saw several slots across 
the last few feet of the pipe. 





Some locomotive cylinder castings on 
the New York Central & Hudson River 
Railroad are being made of cast steel, with 
gray-iron bushings for the pistons and 
piston valves to work in. 
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Power Required to Thread, Twist 
and Split Wrought Iron and 
Mild Steel Pipe.* 


Some time ago my attention was called 
by the National Tube Company to steps that 
it is taking along the line of inducing man- 
ufacturers of dies to make certain im- 
provements in the form of the dies that 
will enable the fitters to cut better threads 
with a smaller expenditure of energy 
than obtains at present with the ordinary 
forms of dies. I have investigated the 
matter a little fron: an educational stand- 
point on behalf of the International Cor 
respondence Schools, of Scranton, with a 
view to imparting reliable instruction to 
our students, many of whom are located 
in out of the way places, and even in for 
eign lands. 

There are two kinds of steel pipe and 
two kinds of wrought-iron pipe on the 
market—namely, good wrought iron and 
poor wrought iron, good steel and poor 
steel—and you cannot ordinarily distin- 
guish between them till after the goods 
are bought and the men are cutting and 
threading them on the job. Some will 
split, some will chip as if made of crystal, 
in some the threads will strip, while oth- 
ers may even break across like glass bars. 
At the same time the trade must have very 
good uniform dies, and very good uniform 
pipe. If they cannot both be obtained at 
once, then let us get one at a time 

Che plumbing and heating trades expe- 
rience a great deal of trouble with pipe; 
the seams frequently become split while 
the pipes are being threaded, and consid- 
erable loss of time and money is occa- 
sioned all around. The reason why the 
seams become split is because they are not 
as strong as the rest of the pipe. If they 
were as strong as the pipe, then it would 
either twist or tear when an excessive 
force tends to open the seams 

Most of the splits in the trade are pro 
duced, | believe, in threading butt-welded 
pipes The lap welded pipes evidently do 
not split so frequently. The teeth of the 
dies in cutting the thread at the butt-weld 
seem to catch squarely against the weld 
lhe cutting face of the die is radial, that 
is, it points toward the center of the pipe 
Che cutting edge, therefore, is a right an 
gle. This kind of die, I understand, is to- 
day used more or less by nearly every 
firm in the heating business. I call this 
an imperfect design, because it does not 
have an acute-angle cutting edge like any 
other cutting tool 

All tool manufacturers know that there 
is a certain angle or rake that is best 
adapted for cutting different metals in the 
most easy and most perfect manner, but 
it seems that the die makers are very slow 
in methodically introducing this princi- 
ple into the die business. 


*Abstract of paper read by T. N. Thomson 


before the American Society of Heating and 
Ventilating Engineers, New York. January 18. 
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A large number of experiments on dif- 
ferent forms of dies, the cutting rake, etc., 
go to show that the best angle of rake for 
dies that are to be used only on wrought- 
iron pipes is about 12 degrees; the best 
angle of rake for dies to thread only mild- 
steel pipes is about 20 degrees, and the 
best angle for a die that is suitable for 
both wrought-iron and mild-steel pipes is 
about 17 degrees, and it can be greatly im- 
proved by having the die cut with a relief 
so that the die will bear on the pipe only 
at the cutting edge. 

The power was measured for thread 
ing both wrought-iron and mild-steel pipe 
with both the square-edge die and the 
improved die. [The pipe was held in a 
lathe-clutch and steady rest, a die run on 
the projecting end and a spring balance 
connected to the arm of the stock]. A 
test made on this machine with two sam- 
ples of good pipe gave the results shown 
in Table 1. The dies were both in good 
condition. 

Old form of die. New form of die. 


Kind of pipe. Pullin ibs. ona _ Pullin lbs. ona 
21-inch lever. 21-inch lever. 
1'4-In. wrought 
iron. 83 to 87 Ibs. pull. 58 to 62 pounds. 
1}-in. mild st’l. 100to11L1bs. pull 60 to 65 pounds. 


TABLE 1.—TESTS OF DIES. 

The samples used in the above test were 
ordinarily good quality pipe picked out 
at random. It shows that the power re- 
quired to thread mild-steel pipe with the 
new die is not much more than that re- 
quired to thread wrought-iron pipe with 
the same die, and much less than the 
power required to thread wrought-iron 
pipe with the common die. 

This is an improvement in dies that 
makes the threading operation very easy 
on the men. If men are expected to do 
good work and keep it up, all needless ex- 
penditure of energy should be eliminated 
I do not see the use of a fitter pulling 100 
pounds on a stock arm if a pull of 60 
pounds can be made to accomplish the 
same purpose. An _ objection may _ be 
raised to the effect that if a pipe is so 
poor that it will split while being threaded 
it has no right to be installed as part of a 
lieating or power system. The objection is 
strictly correct, but it is no reason why 
we should depend on testing pipes for 
splitting proclivities by cutting threads on 
them. 

The tests of the National Tube Com- 
pany, I am satisfied, are very thorough, 
and are exceedingly valuable records, but 
as they were all made on machines, and as 
14, % and 1-inch pipes are threaded by hand 
in pipe vises, | made a number of tests at 
the laboratory of the International Cor- 
respondence Schools with a view of ob- 
taining as nearly as possible the strains 
that are actually placed on pipes in prac- 
tice. We secured a number of samples 
from different supply houses and from 
the pipe racks in the plumbers’ and fitters’ 
shops in Scranton, the idea being to test 
the regular nondescript merchant pipe 


em ve 
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in common use and find out how much 
power is actually required to thread and 
split this class of pipe by the mechanics on 
the jobs. To make the threads 
rowed the from the trade, 
there also we would get actual practical 


results. In making the tests we used a pipe 


we bor- 
that 


tools 


vise and Stillson wrenches, so that the 
action of their teeth and the shift 
ing of grips would all form a_ part 


of the tests. Of course it must be expect- 
ed that tests made this way will develop 
entirely different results from tests made 


in machines with properly designed clamps 
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dies were pulled quickly in jerks or run 
dry, the power increased anywhere from 
30 to 50 per cent. The old common form 
of dies referred to was in very fair condi 
tion, the I-inch die bemg particularly good 
It did not cut down to gage, and its record 


consequently is rather low. A summary 
of the results of the tests is given in Ta 
ble 2. 

In making the torsion tests, we had t 


screw up the vise tightly to prevent the pipe 
turning and this tended to crush the pipes 
the Most of the splits 


started at the vis« 


and start seam 


Galvanized pipes were 


) 
oh) 


he entire case, independ 


ent of all outside influences, is that cor 
rectly made dies are a step in the right di 
makers should mak« 
that is best 


threading both wrought-iron 


rection, and that die 


all their dies with a rake 


mild-steel pipes, and with sufficient 


friction. I would sugg: 


tion the preparation of 


standard torsional test that any intell 


gent mechanic can easily and quickly ay 
ply on a job to any length of butt-welded 
pipe, with the object of determining 
whether or not the weld is sufficiently 








and a steady application of the power. more difficult to hold than black pipes strong to warrant its use in a building 
While the International Correspondence The margin of safety column at the ” a ee. 
Schools tests giveanideaofwhattakesplace right-hand side of Table 2 is compiled : ’ ’ 
Spas " ; National Machine Tool Builders’ 
at the pipe vise with hand tools, the Na- by adding 30 per cent. to the power re eo 
tional Tube Company tests show what quired to thread with old dies and sub Association. 
may be expected at the threading machine. tracting the sum from the power required 
We rigged up the apparatus with two to split the pipe. If the mechanic pulls We have received a letter from E. M 
rigid 2x8-inch uprights; each have three on the dies beyond that limit, due to dull Woodward, president of the National Ma 
holes bored through, one being for I-inch and imperfect dies, or due to a hard spot chine Tool Builders’ Association, 
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“The National Machine Tool Builders 
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Steady Steac ry , 
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wae OE gape. rake common common Pull with | pull with satety 1 spring conventio should bi 
dies. dies ‘8. | Stillson’s. | Stillson’s . 
ates oe on illeon’s strict for business, at which builders o 
Pounds. Pounds. Pounds Pounds. Pounds Pounds 19 ol , , 
he various types of machine tool 
44-inch steel. out tion rept ill 1 riv 
SN 5s eines ea: aces seus 34.5 56,25 60,5 122.5 152.5 73.85 , ssoclation represents, will be giver 
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%-inch steel. | os n miuttes gether indet tl 
(4 samples)...... Koewee-« 44.25 60.5 90.75 150 240 122.05 Se i ae as 
%-inch iron. - ie vari a cs respective heads to discuss such matter 
@ sampies)........6000 44.37 51.25 13.5 140 176.43 60.8 as are pertinent to their particular brancl 
1-inch steel. : a 2 : ’ sais 
GB GAMING) 6.0.00. vecvvcsccccc ceses 68.8 ill 124 286 420 258.8 In order that this may be fully accon 
l-inch iron. 1: , , 
(7 samples)...... ; 62.14 105.7 118.57 272.85 VDF Ht 172 52 plished, it is probable that the first d: 
ill be devoted to s ki rf work ‘ 
TABLE 2.—APPROXIMATE POWER REQUIRED (POUNDS) TO THREAD, TWIST AND SPLIT will be devoted to thi kind of work. A 
PIPE.—SU MMARY progral f th isiness of the conver 
t I] a tion will be issued later.” 
tor inch pipe. The pipe in all cases to the nature of things, split the pipe. Or, 
was grasped by a vise which was bolted if the power required to split is nearly = 
to the center of a 4x4-inch timber. The the same as the power required to thread, he colleg gineering of the 
7 1 } 1 e 1 ’ + ‘ \\ . ; 
pipe was lubricated where it passed as in the casé the last sample of inch ersity ot \V\ has ecelve 
through the uprights. As the arms ofthe pipe in the mild steel list (which, on test ( ne, whicl eng 
stocks were 18 inches long from the cen- proved to be 34-inch galvanized iron), then cal lab 
ter of the die to the extreme end, and as_ the pipe will certainly split through no fault ¢ g The new 
the actual distance of the center of a of the mechanic, but through defective \ n part the gift of the G 
P oe ; , : , , . | ; — . ] - 1 
man’s hand will be about 2 inches from tools combined with a quick, jerky motio1 . W ised 1 
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the hook of the spring balance would be With dies ig the proper rake thet Vv f ng I 
» . e . - +9 q } ’ ¢ 
16 inches trom the centet f the pip would be lange f splitting this piy 
in the vise. In this way we can reat ) while threading it we 
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ter has to apply to the dies. For con for the steel pipe is much greater tha CQ gine considers 
venience the power required to twist and for the wrought-iron pipe, and it seems securing this va 
split is also given with the balance at a rational to assume that the trade must Y Cqurparen 
16-inch lever experience trouble by wrought-iron pip 
The difference between the threading op- splitting at the vise as well as steel pipe In the Official Gazette of the U1 
eration and the twisting operation is that Judging by the tests, it is evident that States Pa Office, of February 6, 1006 
in the latter the dies were removed. Still- common steel merchant pipe will ordina there is a notice of assignment fron 
son wrenches were applied to the other end _rily twist before it splits and that common Pennsylvania Railroad Company, ded 
of the pipe, where it passes through the up- wrought-iron merchant pipe will some ng to the public the invention secured 
right and the pipe was twisted by these times do the same thing; but the iron will patent No. 790,690, of May 23, 1905 
wrenches. Of course the wrenches chewed not twist as much as the steel and requires Wm. S. Kiesel, for improvements in tan! 
into the pipe, and so did the vise, but this on an average less power both to split and cars, which relates to a steel construction 
is a true condition of the trade and it is twist. However, in wrought iron, this ncluding a hody bolster, so made as 
well for us to know what happens under weakness is somewhat compensated for serve as a saddle for the tank. This is a 
such conditions. The records were all by the smaller amount of power required species of donation which we do not see 
taken during steady pulling. When the to thread. every day 
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Echoes from the Oil Country — Some 
of the Old Ways. 


BY W. OSBORNE, 





“We are short-handed this morning. I 
am afraid that I will not be able to get out 
the work quite as I said I would. What 
had I better give the preference if I find 
that I am falling behind?” It was Mon- 
day morning, and one of the foremen had 
dropped in to see the superintendent. 

“What is the matter that the men are 
not all in?” 

“Frank sent in word that he has a very 
sick child that he has been up all night 
with, Tom was nearly knocked out last 
week and I suppose he is clear down 
again, and I more than half believe that 
30ob has gone to work for the cider-press 
company. He didn’t say anything about 
it to me; but when he did not show up | 
asked Jim (Jim lives up near him, you 
know) if he knew why he wasn’t in, and 
Jim said he was, for he had seen him go 
by with his dinner pail. But he isn’t here.” 

“I suppose he will try it there for a few 
days, and if he doesn't like it, he will come 
back with a great tale about how sick he 
has been and be very indignant if he finds 
that we do not want him. Stop at the 
house on your way home tonight and find 
out the truth of the matter, and if he is 
trying to work us, put on another man in 
his place.” 

There is nothing new in this. 

“Good morning, sir. What are the 
chances for a job?” 

“We have all the men we need at pres 
ent.” 

“T am a good, steady man, I don’t drink 
or carouse around, and you will always 
find me at work when the whistle blows. 
| learned my trade in a good shop, and 
learned it right, and can give you some 
first-class references.” And the man hands 
out a number of letters which are glanced 
over. 

“If you could stay around a week or 
two I might be able to put you on.” A 
lot of things can happen in a week. 

“TI understand that you are needing men 
and if I would suit you at all, why can’t 
you put me on at once? I can hardly afford 
to hang around and not know whether I 
will get work or not.” 

“I don’t need any men at present.” 

“How does this come, then?” And the 
man pulls a paper out of his pocket and 
points to an advertisement for men. It 
says that steady work will be furnished 
to steady workmen, and bears date of yes- 
terday. 

“That is an old advertisement that we 
put in several months ago, and they have 
made a mistake and not taken it out, as 
they should have done; but we do not 
need any men today. You might come 
around in a day or so.” 


The man passes out, and evidently the 
firm is too busy to give any further thought 
to the small matter of stopping their ad- 
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vertisement for men, for it comes out 
again in the next Sunday paper. 

There is nothing new in this. 

“Say, Bill, I am going to quit and go 
down to Pittsburg and hunt for a job. You 
had better come along.” 

“All right. I'll do it. I don’t like the 
foreman, anyhow, and I'll just tell some 
of the boys that I have a letter from my 
old boss offering me fifteen cents more an 
hour than they pay here; then I'll brace 
him for a raise, and he will tell me how 
sorry he is that he can’t do it, and all 
about the droves of men that are nearly 
mobbing him to get in, and then we will 
part good friends, and if I ever have to 
come to this hole of a place again I may 
be able to get a job. What will you tell 
him ?” 

“T’ll tell him that my brother has been 
hurt, and that I will have to go and look 
after him. He will get my money for me, 
and perhaps hold the job open. If we 
don’t strike anything that suits, my brother 
can get well enough to leave.” 

“Maybe Bunnie would quit, too, if we 
told him we were going.” 

“Don’t say a word to him. He 1s the 
worst kicker in the shop, but you couldn't 
drive him away with a club. The big 
trouble with him is that he kicks when 
there isn’t anything to kick about. That 
kind make a foreman case-hardened, so he 
don't listen to a kick when he ought to. If 
I was the foreman I] would tell him to 
either look for another job or else quit 
kicking, and you would see the meekest 
little man in the place. He's worse than 
the foreman is, I do believe.” 

There is nothing new in this. 

“[ have a couple of men that I don't 
know what to do with. They seem will 
ing enough, and go at anything they are 
told to do, but they don’t seem to accom- 
plish anything. I’ve tried them everywhere 
I dared to. What had I better do with 
them?” 

It was one of those conditions of a mis 
fit and the superintendent was soft-heart 
ed, or perhaps he simply wanted to do 
things the easiest way for himself. “Lay 
them off, and tell them that work is a 
little slack, and that they had better look 
for a job somewhere else. Let them un- 
derstand that there is no use of waiting 
around to be put on again. That will let 
them out without hurting their feelings. 
They have been here quite a while, and 
are both hard workers, and it is rather 
rough to tell them that you think they are 
no good. If they were new men it would 
not matter. I will give them letters that 
may help them get jobs.” 

This last statement helped the foreman 
in his interviews with the men. “Work 
has quieted up a bit, and we wiu have to 
begin dropping some of the force. You 
have been here quite a while, and so | 
came to you first, so that you could have 
the first chance to look for another job 
before the others. The superintendent 
will give you a letter of recommendation, 
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and I will see that your money is ready 
for you. No, I don’t think that there is 
any use of hanging around waiting for 
things to pick up again, It is the wrong 
time of year. Better hustle for something 
else right away, and her’s hoping that 
you get it.” 

The letters that the superintendent, in 
his pity, wrote were so good that the men 
were glad they had been laid off, or would 
have been if work had not soon got poor 
in the new place; but they added to their 
stock of nice letters by the move, if not to 
their stock of mechanical ability 

There is nothing new in this 

“IT am afraid that you will not suit for 
the job I need a man on.” 

“T have had lots of experience. I served 
my time and then worked for B——, and 
5 , and A , and R——, and—” 

“Did you ever work in an engine shop? 

“Sure thing I did. I worked in steam- 
engine shops and gas-engine shops and 
hot-air engine shops and 

“T suppose you have had some experi 
ence on fine work, Did you ever work 
in a shop making machine tools of any 
kind 2” 

“Oh, yes. I certainly did. I’ve worked 
in lathe shops and planer shops, and where 
they made drill presses, and punches and 
presses, and all such stuff as that.” 

“You seem to be a man of considerable 
experience. You must have: worked in a 
number of cities.” 

“Yes. Hartford, Providence, Jersey 
City, Buffalo, Bradford, Pittsburg, Mc 
Kees Rocks, Denver, Atlanta, Sharon, 
Cincinnati and some small places that you 
would not be likely to know in this part of 
the country.” 

“You gave satisfaction in the places 
where you have worked, I suppose?” 

“I never worked in a place where | 
couldn’t go back again and work, I have 
had lots of letters from foremen who 
wanted me to come back.” 

“You are looking for steady work and 
would hold on to a job if you got one, 
would you?” 

“That is just what I am looking for, | 
want a steady job. I am a great man to 
work steady. I always like to help a fore- 
man out and give the shop a lift. If you 
want a man that you can always depend 
on, I will suit you. I can get letters from 
a dozen foremen, who will tell you the 
same thing. I got kind of out of the way 
of getting letters. Some shops don't seem 
to care for them, especially in the little 
places. If I could prove everything as 
easy as that I am steady I could prove 
anything.” 

This man did not look to be past mid 
dle. age, but the foreman knew that ap- 
pearances are deceiving oftentimes. Put 
ting together the fact of his steadiness 
along with thé number of places where he 
had worked and the number of people he 
had worked for, it was very clear that he 
A man of 
that age is rather old to begin to learn the 


was nearing the century line. 
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ways of a new shop, even he is a steady 
man and young looking. The foreman had 
known of a man who, by his own tell (the 
boys had been interested in following his 
career and had kept tab on the places 
where he worked, and the length of time) 
had spent something like 243 years in the 
shops; but in some way he had become 
prejudiced against these “old fellows.” 

“You may leave your name and address, 
and if I need you I will send for you.” 

There is nothing new in this 

Some people never read betwéen the 
lines and some people read altogether too 
much there 





Legal Notes. 


WHERE EMPLOYER IS RESPONSIBLE FOR DE 
FAILING OF MEN FOR A JOB 
The evidence tended to prove the fol- 


lowing facts: H. was, employed as a 
helper in the machine shop of the N. Mfg. 
Co, and was without experience in repair- 
ing shafting, One day a line of shafting 
in the boiler house broke 


The line was about 4o feet 


about four feet 
from one end. 
long and suspended about six feet above 
the boilers by J hangers. The company’s 
master mechanic, who had charge of all 
the machinery and the men employed to 
repair it, directed a machinist K, to take 
H. as a helper and repair the break after 
the mill had shut down, In order to do 
so it was necessary to separate the broken 
ends of the shafting and join them with a 


and H 
piece through thx 


coupling. K were unable to push 


the long boxes because 
it was worn and gummed. They cleaned 
shafting, still 
they removed the caps from the 
separated the broken 
ends, the 
piece, pushed the long piece back and in 
serted its end in the coupling. By K.’s di 
rection H. proceeded to screw the long 
piece-into the coupling with pipe tongs 
while K. held a light. At about the third 
turn the shafting rolled out of the boxes 
and fell on H., injuring him, If the caps 
had been replaced after the end of the 


the and, being unable to 
move it, 
boxes. Then they 


screwed a coupling to short 


long piece was inserted in the coupling, or 
had they merely been loosened, the acci 
dent could not have occurred. They were 
not replaced because K. thought the shaft 
ing could safely be turned without them. 
The fell out of 


line, or 


shafting because it was 


because there was some trouble 


with the box in the hanger farthest from 


the point where the men were at work 
\pparently someone should have _ been 
around to watch the shafting while the 
others worked upon it, or enough men 
employed to push it through the boxes 


without removing the caps; and if either 
of these precautions had been taken the 
accident could not- have happened. 

H. has recovered damages against the 
and has been sustained by the 


The 


company 
Supreme Court of New Hampshire 
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case hinged partly upon whether in detail 
ing an insufficient number of men for the 
job the master mechanic acted as a vice- 
principal, so as to bind the company, or 
whether his act was that of a fellow-em- 
ployee, and the company, having employed 
an adequate number of men to do the 
work in safety, was irresponsible for the 
fact that 
hoiding the company liable the case is dis 


ihey were not used here. In 
tinguished from some others in which an 
employer has been held unaccountable for 
the made of the 
nished by him. The fact that the injured 


did , 


his own control is one of 


selection facilities fur 


have additional help within 


the 


man not 
circumstan 


ces here ct msidered 


62 Atl Rep., 592 
WARRANTY ON FURNACE APPLIANCES 
A New York machinery and supply 


house installed for a Providence manufac 
turer an outfit of grates and blowers. The 
letter offering the equipment, which was 
replied to with an acceptance, contained 
the “The 1 
tem is adapted to the burning of fine an 
thracite fuel.” The buyer tried the appli 
and took them out on the ground 


foliowing clause: Sys 


ances 
that, using fine anthracite coal, the boil 
ers did not produce enough steam for the 
plant, into the justice of which claim we 


7 he 


chaser and lost, but on appeal to the Su 


need not enter. seller sued the pur 
preme Court of Rhode Island he has been 
trial 
uncontradicted evidence the 


granted a new The appeal court 
holds that by 
system was adapted to burning fine an 


thracite fuel, and that the words quoted 


did not constitute a warranty that this 
equipment would produce steam enough 
for the particular plant And although 


evidence was offered to show that the 
buyer had declared himself unwilling to 


unless assured 


put in the new equipment 

of results similar to those heretofore at 
tained at the plant, the court holds that 
there was no implied warranty that this 


would be accomplished, because it is the 


rule that where a known, described and 
defined article is ordered, although it is 
stated to be required by the purchaser fot 


a particular purpose, still if the known, 


defined and described thing be actually 


supplied, there is no implied warranty 
that it will answer the particular purpose 
intended by the purchaser. The buyer 
had in this case further sought to rely on 


a clause in the letter above quoted from, 


that “There will be no delay in the opera 
Chis, however, the 


tion of plant.” 


appeal court construes from the context as 


your 


applying only to delay by the work of in 
stallation, although the court below had 
tried to extend its meaning to embrace the 


performance of the furnace 


62 Atl. Rep. 373 
RIGHTS OF AN INVENTOR UNDER AN AGRE 
MENT, 
A case in New Jersey Chancery per 


tains to the relations of a wire 


with its former president, who had sold out 


company 


his stock to it with an agreement limiting 
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his I go} tt < pet ) ) p 
viding for the joint exploitation of inv 
tions he might make ng the lines of the 
company’s work he company asserts 
that subsequently ffered them for 
this purpose a resistance material con 
posed of copper, nickel and manganese, 
proportions unknown, which he claims 
rives a resistan f ut 425 ohms per 
mil foot, or about 4o times that of copps 
ind which will nd has a highe 
esistance tl 1 i¢ market 
which will 1 I lhe question at 
e seems to be p vy whether th NV 
or is bound to d se to the compa 
the quantitative co sition of this allo 
or whether he can leave that concern toa 
certain the novelty by testing the perforn 
ance—or possibly by analysis—and furnish 
the material as a “raw product” to be 
made up into a finished product by th 
company, The decision of the Vice-Chatr 
cellor at the stage of the case thus fa: 
reached, which may or may not be fina 


favors the company, this position being 


based on certain terms of the agreem 


and aspects of the casi 





62 Atl. Rep., 461 

The Allis-Chalmers Club, of Muilw 
kee, Wi has issued a brochure contan 
ing its constitution and by-laws Chis or 
ganization was established for the oft 


men, superintendents and foremen of th 


\llis-Chalmers Company to contribute 


their comfort, social intercourse and 


ficiency, and is located in a former mat 





sion house near the works. It has all tl 
usual appointments of a club of this ni 
ture; dinner and supper are served to tl 
members at approximate cost price, and 
the club is open in the evening for tl 
entertainment of the member 

Personal. 

John C. Bowers, who was for fourte 
years superintendent for — th Meta 
Stamping Co., of New York, has : 
signed his position to become vice-pr« 
dent and general manager of the “Bowers 
Metal Stamping Company ilso of Ne 
York 

mil Kessl ho for seventeen y 
has been connected with the Ik. W. BI 
Company, of Brooklyn, New York, 
various capacities resigned his p 
sition to take charge at the die depart 
ment of Zeh & Hahi nn, Newark, N 

Arthur Giesler has established him 
as a consulting engineer at 170 Broadwa 
New York City, and will devote himselt 
especially to hydro-turbine power plants 
and hydro-turbine pumping stations. Mr: 
Giesler, who has | ntimately cor 
nected with water-v design and 
Stallation all his life, was formerly chiet 
engineer and designer ot hydrauli 
stallations for the Platt Iron Works Con 
pany, of Dayton, Ohio, and is the invert 
tor of the Giesler governor for wat 
wheels 
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Obituary. 





Edmund Bury, president of the Bury 
Compressor Company, Erie, Penn., and Al- 
bert J. Voettner, the shop superintendent, 
were killed March 2 by the bursting of 
a casting which was being tested under 
pressure at the works. Charles Warner, 
secretary and treasurer of the company 
and several workmen who were standing 
near by at the time of the accident mi- 
raculously escaped injury. 

Mr. Bury was born at Over Darwen, 
near Blackburn, England, thirty-eight 
years ago, came to this country when a 
boy, and early in life started work as an 
apprentice at the shops of the Whipple 
Manufacturing Company at Cleveland, O. 
This plant later burned down, and he 
completed his apprenticeship in the Erie 
shops. He devoted his evenings to study- 
ing drafting and mechanics, and after 
becoming a journeyman worked as a 
toolmaker, designer, and in executive po- 
sitions with various tool-building and 
engineering concerns, among these being 
the Pratt & Whitney Company, Hartford, 
Conn.; Frazer & Chalmers, Chicago; the 
Ingersoll-Sergeant Drill Company, Eas- 
ton, Penn. He acquired a broad experi- 
ence in matters pertaining to the shop 
and drawing office, and developed into a 
mechanic of marked ability, becoming in 
turn a skillfu! toolmaker, an able designer 
and a practical and conscientious director 
of shop operations. For four years prior 
to starting in business he was at the head 
of the tool and hardening departments of 
the Ingersoll-Sergeant (now the Inger- 
soll-Rand) shops at Easton, and in that 
capacity devised many special machines 
and appliances for the economical produc- 
tion of rock drill and compressor parts 
In 1901 he formed a partnership with 
James Herron, of Erie, and a plant was 
erected by the firm at that place for the 
manufacture of air compressors. Mr 
Herron retired from active partnership in 
the concern about a year ago. 

Mr. Bury was a progressive business 
man, and at the time of his death had 
built up an important industry in Erie. 
He was a man of the highest character, 
and was universally esteemed by his as- 
sociates. He had been a member of the 
A. S. M. E. since 1901. A widow and a 
son, the latter two vears of age, survive 
him 

Mr. Voettner was born in Fairview, 
Penn., and had been employed by the 
company almost since its inception four 
years ago. He entered the shop a thor- 
ough mechanic, and was soon appointed 
He was 33 years of age, 
and leaves a wife and two children. 


superintendent 





Business Items. 


The Dayton Pneumatic Tool Company has 
opened branch offices at 707 and 708 Lincoln 
Trust Building, St. Louis, Mo., with J. A. 
Prescott, southwestern manager in charge. 

The Frevert Machinery Company have op- 


AMERICAN MACHINIST 


ened a salesroom and offices at 18 Dey street, 
New York, N. Y., where they carry a com- 
plete line of new and second hand metal 
working tools and machines of epery descrip 
tion. They are also manufacturing a line of 
newly designed hand power traveling cranes, 
trolleys, hoists, and overhead tracks. 


There has been some confusion and delay in 
the transmission of mail matter and orders 
intended for The C. H. Wheeler Pump Com- 
pany, owing to some similarity between its 
corporate title, and that of another concern. 
In order to avoid a recurrence of such con- 
fusion and delay, it was decided to change the 
corporate name to C. H. Wheeler Manufactur- 
ing Company, this change taking effect March 
first. 

The “Quincy, Manchester, Sargent Com- 
pany” has been incorporated and will take 
over the business heretofore operated by the 
Railway Appliances Company. This includes 
the business and plant of the Railway Appli- 
ances Company at Chicago Heights, IIl., for- 
merly owned by the Q and C Company, also 
the business and plant of Pedrick & Ayer 
Company, of Plainfield, N. J.. manufacturers 
of locomotive repair tools, electric and pneu- 
matic hoists and cranes and pneumatic riv- 
eters. They will also act as sole selling agent 
for the product of the Elastic Nut and Bolt 
Company, of Milwaukee, Wis., and will main- 
tain offices at Old Colony Building. Chicago, 
and 114 Liberty street, New York. 

The capital of the Standard Roller Bear- 
ing Co., Philadelphia, Pa., has been in- 
creased from $2,000,000 to $3,500,000. This 
increase in their capital has been required to 
provide for an enlargement in their factory 
and equipment. A four-story factory 150x200 
feet will be erected immediately for the man- 
ufacture of annular ball bearings, on which 
this company holds basic patents. During the 
past year, the Standard Roller Bearing Com 
pany have equipped with machinery, a four 
story building 95x200 feet, and have also 
built and equipped an iron foundry 70x150 
feet, two stories in height; hardening and 
tempering building 70x150 feet, and a crucible 
steel castings plant 60x100 feet. With the 
new building which will be erected immedi- 
ately, the company will employ over 100 
hands, in the manufacture of steel balls, ball 
bearings, roller bearings and automobile axles 
and annular ball bearings 





Manufacturers. 


The Rochdale (Mass.) Woolen Company, 
will erect a new factory 

Pratt & Letchworth, Buffalo, N. Y., have 
filed plans for a new foundry. 

The Prentice (Wis.) Tanning Company's 
plant was burned. Loss $150,000. 

The plant of the Gould Coupler Company, 
Depew, N. Y., will be enlarged. 

The Eaton-Hurlbut Paper Company, Pitts- 
field, Mass. will build two additions. 

The Youngstown (Ohio) Car Manufactur- 
ing Company is erecting an addition. 

The Hammond Iren Works, Warren, Pa., 
may double the capacity of its plant. 

The Holman Automobile Company, Chicago, 
Ill., will construct a $20,000 building. 

The Lexington (Va.) Light and Power Com- 
pany, will improve and double its plant. 

The Lackawanna Light Company, Scranton, 
Pa., has purchased site for a new plant. 

The Richmond (Va.) Foundry and Manu- 
facturing Company will build a new plant. 

The Thompson-Weitzel Leather Company, 
Chester, Pa., will make additions to its plant. 

The Washington Power Company, Spokane, 
Wash., will increase the capacity of its plant. 

A new foundry is being built for the Fed- 
eral Railway Signal Company, Troy, N. Y. 


March 17, 1906. 


The Columbus ({Ind.) Handle Company, 
will erect new factory buildings at Madison. 

The Warren City (Ohio) Tank and Boiler 
Company, is erecting a new engine and boiler 
room. 

The Louisville (Ky.) Pottery Company, re- 
cently incorporated, has secured site for a 
plant. 


The Haskell & Barker Car Company, Mich 
igan City, Ind., will build an addition to its 
plant. 

The Woodruff Hardware and Manufactur 
ing Company, Winder, Ga., will erect a new 
foundry. 

The Christy Knife Company, Fremont, 
Ohio, is figuring on an enlargement of its 
plant. 

Gohmann Bros. & Kahler, stove manufac 
turers, New Albany, Ind., will erect a new 
foundry. 

The Beaton & Bradley Company, plumbers’ 
supplies, New Britain, Conn., will enlarge 
its plant. 

The Pequannock Valley Paper Company, 
Butler, Pa., will spend $20,000 in enlarging 
its plant. 

A new factory is being built for Bealer 
& Schmid, ornamental works, Washing- 
ton, BD. €. 

The J. B. Clark Company, Minneapolis, 
Minn., will erect an $1§,000 addition to its 
box factory. 

The Great Northwestern Railroad is te 
build extensive additions to its shops in St. 
Cloud, Minn. 

The Springfield (Mass.) Street R. R. Com- 
pany is having plans prepared for a $40,000 
repair shop. 

The citizens of Muskegan Heights, Mich., 
have voted in favor of a municipal water 
works plant. 

The Manhattan Rubber Company will 
make extensive additions to its plant at 
Passaic, N. J. 

Fire destroyed the plant of the Hydro Car 
bon Manufacturing Company, Denver, Colo. 
Loss, $20,000. 


The Geometric Tool Company, Westville 
Conn., is having plans prepared for a new 
factory building. 

The H. B. Smith Company, steam heating 
apparatus, Westfield, Mass., has decided to 
enlarge its plant. 

It is said the Atlas Portland Cement Com 
pany will build a new foundry at its mills in 
Northampton, Pa 

The National Concrete Company of Dover 
N. J., will put up a new factory at Horton 
Station, Morris county. 

The Atlantic Refining Company, Philadel 
phia, Pa., has taken out a permit to build a 
$6000 machine shop. 

The Marysville (Cal.) Gas and Electric 
Company will install an auxiliary plant at an 
expenditure of $12,000. 

The Chas D. Kaier Company, Mahonay 
City, Pa., has commenced the erection of an 
ice manufacturing plant. 

B. F. Everitt, manufacturer of automobile 
bodies and trimmings, Detroit, Mich., is hav- 
ing a new factory built. 

The Hurty-Simmons Hardware Company, 
Minneapolis, Minn., will build a new plant at 
a cost of over $150,000. 

The J. F. Ogden Hardware Company, New 
York, will erect a plant in Bayonne, N. J., to 
employ about 700 hands. 


The Kennedy Valve Company, Coxsackie, 
N. Y., will build a large plant in Elmira, 
N. Y., to employ 400 men. 


The Otto Gas Engine Works of Philadel- 
phia will move to Wilmington, Del., where a 
larger plant will be erected. 


As et ne ek hal 
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The Roessler & Hasslacher Chemical Com- 
pany of New York will invest $200,000 in a 
cyanide plant in Mexico City. 

The National Radiator Company, Johns- 
town, Pa., will make improvements at its 
plant to cost almost $100,000. 

The King Bridge Company, Cleveland, Ohio, 
will erect another factory building at its 
plant, also a temporary engine room. 

The Cotton Belt Railway Company, will 
erect a car factory at Pine Bluff, Ark., to 
cost between $150,000 and $200,000. 

The California Lumber and Furniture Com- 
pany, West Berkeley, Cal., intends to install 
an almost complete line of new machinery. 

The Inter-colonial Railway shops at Monc- 
ton, N. B., were burned entailing a loss of 
nearly $1,000,000. The shops will be re- 
built. 

John Burchard Sons’ Company, Perth Am- 
boy, N. J., brass and iron founders, and ma 
chinists, will double the capacity of their 
shops. 

The Lagonda Manufacturing Company, 
Springfield, Ohio, making boiler tube cleaners, 
will soon commence the erection of a new 
plant. 

The door, sash and blind factory of the 
Barnes Manufacturing Company, Jersey City, 
N. J., was destroyed by fire. Loss about 
$75,000. 

The Citizens Electric Light, Heat and 
Pewer Company, Perth Amboy, N. J., has 
awarded contract for the construction of its 
new plgnt. 

The Burtt Manufacturing Company, Kal 
amazoo, Mich., manufacturing gasolene_ en- 
gines, auotmobiles, ete., will build a new 
plant. 

Charles Waltz, 466 East Seventh Street, 
Oakland, Cal., has commenced the erection of 
a factory for the manufacture of safes and 
vaults. 

The Yale & Towne Manufacturing Com 
pany, Stamford, Conn., manufacturing build 
ers’ hardware, has begun the erection of two 
additions. 

The Bridgepert (Conn.) Silver Novelty 
Company has been incorporated Ww. iL 
Bentley, Chas. A. Bentley, Mary A. Bentley, 
incorporators 

The Cockburn Barrow and Machine Com 
pany, Jersey City, N. J., will erect a new 
machine shop to be equipped with the most 
improved tools. 

Jones & Laughlins Company of Pittsburg, 
l’a., has purchased land along the Ohio 
river, and it is said, will erect a large steel 
plant in the future. 

Plans are being prepared for the enlarge- 
ment of the plant of the Harvey Hubbell 
Company, Bridgeport, Conn., makers of tools 
and electrical specialties. 

Estimates are being secured on the con 
struction of the new plant of the Consumers’ 
Electric Light & Power Company, recently 
organized at Hazleton, Pa. 

Gottron Bros., Fremont, Ohio, lime manu 
facturers, contemplate many improvements, 
among which will be the installation of a 
modern stone crushing plant. 


The Phoenix Foundry Company, St. Joseph, 
Mo., recently organized, is putting up a 
foundry to cost about $20,000. Henry Wilhelm 
and Robert Blum are interested. 


The Merrimac Iron, Foundry of Lawrence, 
Mass., will erect an addition to its plant, 
which will consist of a main foundry, a 
power house and pattern shop. 

Fire destroyed the warehouse and assemb 
ling room of the George N. Pierce Company, 
Buffalo, N. Y., automobile and bicycle manu 
facturers, causing a loss of about $500,000. 

Fire in the central station of the San 
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Francisco (Cal.) Gas and Electric Company, 
caused a loss estimated at nearly $1,000,000. 
for the manufacture of doors and windows. 

The entire plant and equipment of the 
Poughkeepsie City & Wappinger Falls Elec- 
tric Railway Co., at Poughkeepsie, N. Y., 
was destroyed by fire. Loss about $150,000. 

The Spartan Cross Arm, Pin and Bracket 
Company has been formed at Spartanburg, 
8S. C. Capital $10,000. D. L. Wray, an elec 
trician of Spartanburg is promoting the com 
pany. 

The Lidgewood Manufacturing Company, 
New York, has commenced the erection of a 
new plant, to cost about $500,000, at Wav- 
erly, N. J., for the manufacture of its con 
veyors, etc. 

It is announced that the Pittsburg Reduc 
tion Company will move its plant from New 
Kensington, to Massena, N. Y., where a new 
plant to cost $100,000 will be built in addi 
tion to the present one. 

The Sanitary Stopper Company, has been 
incorporated at Baltimore, Md., to manu- 
facture patent rotary machines for cutting 
stoppers. J. Armstrong McNulty, Chas. H. 
Martin, etc., incorporators. 

The Minnesota Peat Manufacturing Com- 
pany has been incorporated in Minneapolis, 
Minn., and will erect a plant at Waseca, 
Minn. A. F Grant, O. A. Clark and R. P. 
Baker of Minneapolis, incorporators. 

The American Zine and Chemical Company, 
with headquarters in the Farmers Bank 
Building, Pittsburg, Pa., has awarded con 
tracts for the reconstruction of its zine plant 
at Utah Junction, near Denver, Colo. About 
$500,000 will be expended. 

The Salem Iron Works, Winston-Salem, N. 
C., are in the market for a good pit or engine 
lathe of from 7 foot to 10 foot swing, and at 
least 6 feet between centers; also a vertical 
boring and turning mill of at least 6 foot 
swing. Larger sizes preferred. Second hand 
machines will answer if of modern design, in 
good order and at reasonable figures. Cuts 
or photographs of such machines are asked 
for with maker's name and full specifications 
as to condition, price etc.; also state where 
the machine is, so it can be examined if satis 
factory 





Miscellaneous Wants. 


fdvertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
insiwers dddressed to our care will be for 
warded 


Caliper cat free. E. G. Smith,Columbia, Pa 

Cox Computers, 75 Broad st., New York 

Wanted——Punch Press that can not re 
peat. Any size. Box 301, AMER. MAacH 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. Macu 

Parallel attachments for drawing tables 
IF. G. Hobart, Beloit, Wis. Dealers or by mail. 

Light and fine machinery to order; models 
and elec. work specialty. E. O. Chase, New 
ark, N. J. 

Special machinery to order. Inventions de 
veloped. Geo. M. Mayer, M. E., 1131 Mon 
adnock Bldg., Chicago, Il. 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under The Earle 
Gear and Machine Co., 141 Oxford st., Phila 
delphia, Pa. 

Work Wanted—We are thoroughly equipped 
for building fine automatic machinery. The 
G. N. McKibbin Manufacturing Co., South 
Norwalk, Conn. 

A 40’ span traveling crane having a capac 
ity of 5000 to 6000 pounds; electrically driv- 
en both ways; arranged for 220 volts direct 
current. Address J. G. Brill Company, Phil- 
adelphia. 

Canadian Agents Wanted—Large firm of 
machine tool makers, building turret lathes, 
automatic screw machines and horizontal and 
vertical nfilling machines, requires to meet 
with a first-class firm who will handle their 
line in Canada. Address, Box 297, Am. M. 
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Wanted—-For large manufacturing concern 
in Illinois, first-class up-to-date man as fore- 
man of machine shop, large department, 
fairly heavy work. Also a foreman of small 
biacksmith shop who would would be willing 
to run a fire himself when necessary En- 
gineering Agency, Monadnock Block, Chicago 

Well-known firm desires for Germany the 
sole agency for plain and universal Internal 
Grinding Machines 12 inches by 40 inches 
between centers, as well as for other modern 
machinery, viz., Automatic Screw Machines, 
ete Address H. 3. 12377, care Haasenstein 
& Vogler A. G., Hamburg, Germany 

Tool Catalog No. 22, 950 pages, bound in 
cloth. Greatest small tool catalog ever pub 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 
first purchase amounting to $10 or over 
Book costs you nothing if you become a cus 
tomer. Montgomery & Co., 109 Fulton st., 
New York City. 

Wanted—To hear from good reliable Com 
pany or individuals, regarding the develop 
ment and constructing of any special ma 
chine or attachment. Familiar with steam, 
gas or air and special automatic machinery. 
Will also consider some standard = special 
machine to build on orders. Address Capable, 
292, AMERICAN MACHINIS1 

Proposals will be received at the Bureau of 
Supplies and Accounts, Navy Department, 
Washington, I). C., until 10 o'clock a. m., 
April 3, 1906, and publicly opened immediate 
ly thereafter, to furnish naval supplies as fol 
lows: Sch 399 One concrete mixer for 
delivery at the naval station, Guantanamo, 
Cuba.—-Sch. 401 One engine lathe for de 
livery at the navy yard, New York, N. Y 
Applications for proposals should_ designate 
the schedules desired by number. Blank pro 
posals will be furnished upon application to 
the navy pay office, New York, N. Y., or to the 
Bureau H. T. B. Harris, Paymaster-General, 
U.S N 2-27-06 


For Sale. 


For Sale—1000 Steam and Water gauges 
at $1 each Send for list to J. lL. Lucas, 2 
Fox st., Bridgeport, Conn 

For Rent—-Small factory at 
gasolene engine, railroad siding; 
month A. J. Brunson, Plainfield, N. J 

Fore Sale—1 12 Point Waggoner Watch 
man's Clock, and 1—20 Point Waggoner 
Watchman'’s Clock. 32 Magneto boxes fot 
first-class shape. Will sell at 
interested, address 
Works 


Plainfield ; 


$UNn pe 


same All in 
a reasonable price If 
Purchasing Department, Olds Motor 
Lansing, Mich 


Business Opportunities. 


Office or mechanical man to invest $10,000 
to $15,000 with services in growing foundry 
and machine shop controlling patent special 
ties, doubling its capacity the past 6 years 
(;00d opportunity for young man Address 
I’. O. Box 1456, St. Louis, Mo 

A practical pattern maker with $1200 can 
secure the half interest of a retiring partner 
in a large pattern making shop in New York 
City, established nine years, netting $4500 per 
annum. Plant inventories $2300 and employs 
from 12 to 16 men Remaining partner will 
consider only practical man, Address Partne! 
283, AMERICAN MACHINIST 

A young man (29) who has had a techn! 
and eight years’ experience 
electrical tools wants to 
represent one or two manufacturers in New 
York City. Advertiser has many personal 
acquaintances among machine tool dealers 
and users and is at present representing one 
firm. whom he is privileged to offer as refer 
ence Office is in center of machinery dis 
trict. and would be conducted as New York 
office of parties represented on either salary 

tox 280, Amer. Macu 


eal education 
selling machine and 


or commission basis 


Wants. 


Situation and Help Advertisements only tn 
serted under this head Rate 25 cents a line 
for each insertion {bout sir words make a 
line No advertisements under two lines « 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week's issue inawers addressed to 
our care will be forwarded Applicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be re 
turned If not forwarded they will be 
destroved without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading Agency advertisements must be 
placed under Miscellaneous Wants 








Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT. 

Expert accountant and office manager de- 
sires position. Familiar with all branches of 
office work. References. é Box 55, 
Ifartford, Conn. 

ILLINOIS. 

Superintendent, of good executive, mechan- 
ical and inventive ability, experienced in 
manufacture of agricultural implements and 
general machinery, now employed, desires to 
better position. If you wish to improve con 
struction, simplify operations or reduce cost 
of production, can give you results. Address 
626 Monadnock Bldg., Chicago, J1l 

IOWA 

Chief Draftsman; a mechanical engineer, 
at present chief draftsman with a large man 
ufacturing concern in the west. Box 269, 
AMERICAN MACHINIST. 

MASSACHUSE 

Mechanical draftman, technical and practi 
cal experience desires position. Automatic or 
special machinery preferred. Address Box 
304, AMERICAN MACHINIST. 

NEW JERSE) 

Position desired by mechanical draftsman. 
Box 288, AMERICAN MACHINIST. 

Draftsman—-Young man desires position, 
% years shop and drafting experience. Box 
290, AMERICAN MACHINIST. 

Mechanical draftsman, well educated, age 
30, graduate from French school, with ma 
chine shop and tool making experience, first 
class in every respect, now open for engage 
ment with reliable concern. Write to Louis D. 
Morand. P. O. Box 1457, Paterson, N. J. 

NEW YORK. 

Mechanical draftsman wishes position. Ad 
dress Box 307, care AMERICAN MACHINIST. 

Mechnical draftsman with several years 
shop and office experience wants position. 
Box 248. AMERICAN MACHINIST. 

Designer and draftsman with several years 
experience on all kinds of steam _ boilers 
wants position. Box 284, AMER. MACHINIST. 

Technical graduate, mechanical, Westerner, 
age 28, with shop and office experience, de 
sires position that offers chance for advance 
ment. Can handle men. Box 305, Am. M. 

Experienced designer on machines’ for 
special purposes desires position in charge. 
Practical mechanic, technical, systematic, can 
handle help. tox 291, AMERICAN MACH. 

Wanted by mechanical engineer, graduate 
(1904), position in engineering or testing de 
partment, engineering or manufacturing con 
cern. M. E., Box 287, AMERICAN MACHINIST 

Mechanical draftsman, technical graduate; 
2 years shop, 6 years drafting room experi 
ence detailing and designing in mechanical 
works, tube and general mill line. Box 286, 
AMERICAN MACHINIST. 

Superintendent or manager—-Steam engines 
or similar line; aggressive and systematic. 
Open for engagement at once. 15 years prac 
tical experience. Best of reasons for chang 
ing. Box 295, AMERICAN MACHINIST. 

Mechanical engineer with executive ability, 
would like position as superintendent of fac- 
tory. Will go anywhere. Technical graduate 
with shop experience. Thoroughly acquainted 
with shop systems. Have been designer of 
automatic and general machinery. Box 306, 
AMERICAN MACHINIST. 

Mechanical engineer, college graduate, 
wishes to change. At present with prominent 
firm in power transmission machinery. Suc- 
cessful and well up in the commercial and 
selling end of the work. Wants responsible 
position. Address with full particulars, Box 
293, AMERICAN MACHINIST 

OHIO 

As traveling salesman, a first-class tool 
maker wants position handling machine tools 
or small tools of merit, age 28, hustler. Box 
300, AMERICAN MACHINIST. 

If your manufacturing cost is too high, 
place me in a leading position and I will lo 
cate and remedy the trouble, whether faulty 
design or poor shop methods. 14 years ex 
perience in drawing room and shop, design 
ing, building and operating, engines, com- 
pressors and electrical machinery. Prefer 
eastern location. Box 296, AMERICAN MACH. 

PENNSYLVANIA. 

Mechanical engineer, technical graduate, 2 
years shop practice and 6 years experience 
in designing steam engines, air compressors 
and pneumatie tools desires change. Box 
289, AMERICAN MACHINIST. 

Mechanical engineer, practical mechanic, 15 
years experience in erection and operation of 
engines, pumps, boilers, sugar house machin 
ery; also experienced in construction of stee! 
and wooden structures, glass house furnaces 
and concrete foundations, desires a position of 
responsibility. Box 302, AmMmprRICAN MACH. 
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WEST OF THE MISSISSIPPI. 

Superintendent or _ tool-room foreman, 
technical education, 17 years experience on 
tools, scientific instruments and automatic 
machinery. Thorough on the interchangeable 
system. West or middle west preferred. Box 
299, AMERICAN MACHINIST. 

Superintendent or master mechanic, tech- 
nical education, 15 years experience designing 
and machine shop practice on locomotives, 
marine engines, oil engines and electrical ma- 
chinery, power plants. Colorado, Idaho, 
Utah or Nevada or the northwest preferred. 
Box 303, AMERICAN MACHINIST. 


Help Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CANADA 

Tool-makers, experienced on gauge, fixture 
and die work. <Appy Ross Rifle Company, 
Quebec, Canada. 

CONNECTICUT, 

Wanted—Two first-class tool-makers on 
small, accurate work. The Veeder Mfg. Co., 
Hartford, Conn. 

First-class die sinkers accustomed to drop 
forged work. State experience and wages 
wanted. Kilborn & Bishop Co., New Haven, 
Conn. 

ILLINOIS. 

Draftsman We have positions now open 
for draftsmen. Call or address Western Elec 
tric Co., Chicago, Il. 

Wanted—-A man for foreman of assembling 
department in adding machine factory. Must 
be a thorough mechanic, successful in hand- 
ling men, and with full experience in this 
class of work. State age, nationality. experi 
ence and salary wanted. Address Box 267, 
AMERICAN MACHINIST. 

Wanted—Chief Draftsman and engineer 
having experience and practical familiarity 
with elevating, conveying and power-trans- 
mitting machinery, to take charge of drafting 
room in large concern manufacturing the line 
of machinery specified. Must be able to man- 
aze the drafting room to secure rapid, effect- 
ive and accurate work. Engineering ability 
and as well keen appreciation of the manu- 
facturing and commercial necessities of the 
business are desirable. For a man of the re 
quired training and capacity a permanent 
position is open where his value to the con- 
cern should steadily increase. Address with 
as full particulars as possible. Box 174, 
AMERICAN MACHINIST. 

MASSACHUSETTS. 

Wanted—Draftsman well experienced in de 
signing ring oiler bearing Only a first-class 
man will fill the requirement. B. F. Sturte 
vant Co., Hyde Park, Mass. 

Wanted—Several machinists on small au 
tomatic machinery, tools and repair work. 
Permanent situation for competent men A-1 
factory in Worcester County. Box 213, Am. M. 

Wanted—-EKight tool makers for light ma- 
chine and tool work. Up to date factory 
with modern equipment. Permanent posi 
tions for right men. Works situated in Wor- 
cester County. State experience, age and 
wages expected. Box 211, AMERICAN MACH. 

Wanted—Six die makers for small punch 
ing, forming and embossing dies and tools, in 
first-class shop with up-to-date machinery. 
Permanent situation if satisfactory. Factory 
in Central Mass. State age, experience and 
wages expected. Box 212, AMERICAN MACH. 

Foreman for old established factory of 
brass goods and boiler supplies. Must be a 
first-class man who also understands how to 
make tools for manufacturing on a_ large 
seale. Must be able to produce results. Give 
detailed experience, references, age and wages 
expected. Address Box 285, AMER. MACH. 

MICHIGAN. 

Wanted—tTen first-class die makers. Ex- 
perienced on drawing, forming and blanking 
dies. New Modern Shop. Good wages to 
good men. Inventors’ Mfg. Co., Kalamazoo, 
Mich. 

Wanted—Several _ first-class, experienced 
draftsmen, familiar with heavy engine de 
signing. State wages desired and _ experi- 
ence. Apply or address, Olds Gas Power Co., 
Lansing, Mich. 

NEW JERSEY. 

Wanted—A first-class mechanical drafts- 
man; state experience and salary wanted. 
Box 881, AMERICAN MACHINIST. 

Experienced engine draftsmen wanted at 
once. Must be steady and accurate. Give full 
particulars. Ball & Wood Co., Elizabeth, N. J. 

Mechanical draftsman on printing machin- 
ery wanted. One capable of taking charge of 
designing a machine. Box 247, AMBER. MA. 

Wanted—First-class lathe and vise men 
for small steel work. Steady work® good pay, 
no trouble. Twenty-five miles from New 
York City. Box 194, AMERICAN MACHINIST. 
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Wanted—Mechanical draftsman for specia! 
machinery, jigs, tools. One with shop exper- 
ience preferred. Address with reference, age, 
experience and salary expected. Box 228 
AMERICAN MACHINIST. 


NEW YORK. 


Wanted—Draftsmen for jigs, fixtures, dies 
and shop tools. Apply to Mergenthaler Lin 
otype Co., Brooklyn, N. Y. 

Large electrical manufacturing company 
wishes experienced switchboard engineers and 
draftsmen. Reply Box 824, New York. 

Wanted—A few A-1 tool-makers on punch 
and die work. Give references, age, and 
wages expected. None but first-class men 
need apply. Remington Typewriter (Co... 
Ilion, N. Y. : 

Toolmakers—-Wanted immediately, first 
class toolmakers on high-grade dies, jigs 
gauges and special fixtures for small machine 
manufacture. Send references to Drawer 7 
Syracuse, N. Y. 

_Wanted—-A competent designing draftsman 
with experience in centrifugal pumping ma 
chinery; state age, experience and salary 
expected: location New York State. Box 
298, AMERICAN MACHINIST. 


_ Draftsman on Gies, jigs and fixtures fo: 
light, interchangeable work. Location Cen 
tral New York. Pegition permanent to com 
petent man. State previous experience and 
salary required. Box 258, Amer. MACH. 


Machinists—For floor work. Permanent 
employment for goo@ men. Wages $2.50 per 
day; 9 hour work.day; time and half for 
overtime, double time for holidays. Loca 
tion 25 miles from New York City. Box 268 
AMERICAN MACHINIST. ; 


; Foreman wanted in manufacturing plant 
in New York City, man capable handling 
fifty men, must be systematic and a thorough 
all around mechanic, a knowledge of steam 
appliances is desirable, applicants should 
state age, and full particulars of experience 
Salary, $1600. Box 294, AMER. MACHINIS1 
Wanted—Experienced tool steel salesman to 
cover respectively Chicago territory, Cleve 
land territory, Pacific coast, also’ Eastern 
States, having an established trade with the 
large manufacturing concerns, machine and 
railroad shops. Must have a_ practical 
knowledge of working tools, hardening and 
tempering high-speed and carbon steels. State 
full particulars and salary expected. Refe1 
ences. Tool Steel 308, AMER. MACHINIST 


OHIO. 

Wanted—First-class mechanical draftsmen 
experienced in machine tool work. The Niles 
Tool Works Co., Hamilton, Ohio. 

Wanted—Designer and _ draftsman for 
punch presses, power squaring shears «and 
drop hammers. Box 270,. AMERICAN MACH 

Wanted—First-class man to take charge of 
designing of up-to-date jigs and fixtures for 
machine tool work. Must be capable of giv 
ing instructions in use of the same. None 
but parties having practical shop experience 
need apply. State experience and _ salary 
wanted. Address Cincinnati Milling Ma 
chine Co., Cincinnati, O. 

PENNSYLVANIA. 

Wanted—High-grade erecting machinists 
for air compressor work. The Blaisdell Ma 
chinery Co., Bradford, Pa. 

Wanted.—First-class instrument and too! 
makers; also large machine tool operators 
Address Employment Department, Westing 
house Electric & Manufacturing Co., East 
Pittsburg, Pa. 

The Monotype Company maintains a 
school to train young men to meet the con 
stantly increasing demand for operators of 
its type casting and composing machine 
These operators have done so well that it 
receives more applications for places than 
can be filled. In making selections these qual! 
ifications carry most weight; common sense 
type-foundry experience, printing office ex 
perience, automatic machinery experience 
Full particulars will be furnished to _ in 
quirers who furnish the same _ information 
about themselves. The Lanston Monotype 
Machine Co., 1231 Callowhill St., Phila., Pa 

RHODE ISLAND. 

Machinist Wanted.—-A reliable young man 
in Eastern City to work on tools and take 
charge of small job. Good wages and steady 
work to the right man. Box 259, Am. M 

Toolmakers Wanted.—First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com 
petent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. I. 

WISCONSIN. 

Wanted— Machinists ambitious to be fore 
men or sub-foremen. Our growing auto- 
mobile business often furnishes opportunity 
for advancement. Thomas B Jeffrey & Co., 
Kenosha, Wis... Rambler Automobiles. 

Large concern building excavating and rail- 
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way machinery wants to correspond with 
first-class mechanical draftsmen, with view 
to filling future vacancies as they occur; 
wants men now employed; give full experi- 
ence and reason for changing; shop experi- 
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ence great advantage; all letters, acknowl- charge 
edged and held confidential. Box 919, AM. M. hands; 
typewriters 
a references and salary ex 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
Carborundum Co., Niagara Falls, 


National Corundum Wheel Co., 
Buffalo, N. Y. 

Norton Emery Wheel Co., Worces- 
ter, Mass. - 

Safety Emery Wheel Co., Spring- 


field, O. ' 

Vitrified Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 

{Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Alloy, Nickel 

Boker & Co., Ilermann, N. Y. 

Arbor Presses 

Barnes Co., W. 
ford, Ill. 

Bartlett, BE. E., Boston, Mass. 

Marshall & Iiuschart Mach. Co., 
Chicago, Ill. a : 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Dodge & Day, Philadelphia, Pa. 

Auctioneers 

Shaw & Co., New York. 

Automatic Machinery ; 

Matchless Cigar Lighter Mfg. Co., 
New York. 

Ball Bearings 

See Roller Bearings 

Barrels, Steel 

Kilbourne & Jacobs Mfg. Co., 
Columbus, Ohio. 

Bars, ey~ - . - 

Beaman & Smit o., Prov., R. L. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


Guliseest & Co., H. B., Phila- 
delphia, Pa. 

Bars, Boring Cylinder 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Cling-Surface Co., Buffalo, B..% 

Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Shultz Belting Co., St. Louls, Mo. 
Belt Filler 
Schieren & Co., Chas. A., New 


Shit Belting Co., St. Louis, Mo. 

Belt Lacing Machine 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 


Main Belting Co., Phila., Pa. 
Schieren & Co., Chas. A., New 


F. & John, Rock- 


York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Hending Machinery, Plate 
Hilles & Jones Co., Wilmington, 


Jel. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 
Bending Machines, Hy- 
dranlic ‘ 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Boynton & Plummer, Worcester, 


ass. 
Long & Allstatter Co., Llamilton, 


0. 

Niles-Bement-Pond Co., New York. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, Ill. 

Bicycle Parts 

— Welding Co., Cleveland, 
0. 


Blanks, Nut and Screw 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

locks, Chain 

Bee Hoists. Hand. 





Blowers 


Am. Gas Furnace Co., N. Y. ei 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Bros. Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blae Print Machines 
Buckeye Engine Co., Salem, Ohio. 
General Electric Co., New York. 


Boilers ; 
Struthers-Wells Co., Warren, Pa. 
Bolt and Nut Machinery 


Acme Machy. Co., Cleveland, O. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., Easthampton, 
Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

— Mach. Co., Waynesboro, 


Niles-Bement-Pond Co., New York. 
—_ Tool & Supply Co., New 
ork. 

Standard Machinery Co., LBowl- 
ing Green, Ohio. 

Standard Engineering Works, Bll- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros., Co., Greenfield, Mass. 

ba = & Russel! Mfg. Co., Green- 
field, Mass. 


Bolts, Coupling 
Cleveland Cap Screw Co., Cleve- 


and, O. 
National-Acme Mfg. Co., Cleve- 
land, O. 


Bolts and Nuts 
Cleveland Cap Screw Co., Cleve- 


and, O. 
National-Acme Mfg. Co., Cleve- 
land, O. 


Books, Mechanical 


American School of Correspon- 
dence, Chicago, III. 

Henley Pub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 

Wiley & Sons, Jno., New York. 


Boosters 


C & C Elec. Co., New York. 
aos igimeenel Co., Ampere, 


General Electric Co., New York. 

Ridgway Dynamo & Engine Co., 
ewer: Pa. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

ates & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

i | Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gishuvlt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Wks., l’hila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 


ork. 

Vandyck Churchill Co, New 
ork. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Whitcomb-Blaisdell Mach. Tool 
Co.. Worcester, Mass. 


Articles Advertised. 


Boring and Turning Mills 

American Tool Wks., Co., Cin., O. 

Baker Bros., Toledo O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Colburn Mch. Tool Co., Franklin 


a. 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Philadel- 

phia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 
Niles-Bement-lond Co., New York. 
— Co., J. Morton, Wilmington, 
el. 
Prentiss Tool & Supply Co., New 


York. 
Vandyck Churchill Co., New York. 
a & Swasey Co., Cleveland, 
0. 


Boring Tools 

Armstrong Bros. Tool Co., Chi- 
eago, I 

Brackets, Lamp 

Standard Welding Co., Cleve. O. 

Brazing Plates 

Phillips-Laffitte Co. 

Bulldozers 

Prentiss Tool & Supply Co., New 
York. 


Cabinets, Tool 
Armstrong Bros. Tool Co., Chi- 


cago, 
Calipers 
Athol Machine Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


a Co., "J. T, Providence, 


Starrett Co., L. S., Athol, Mass. 
Cams 


Boston Gear Works, Boston, 
Mass. 
Carborundum 


See Grinding Wheels. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Massey Mach. Co., Watertown, 


Poole Co., J. Morton, Wilming- 
ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

U. S Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Motor 

Barnes & Son, T., Brooklyn, N. Y. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Ta. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

a & Co., Edwin R., Chicago, 


Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Deek, Chas., Bayonne, N. J. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 

Phoenix Mfg. Co., Hartford Ct. 

Pratt & Whitney Co., Hartford, 


Conn. 
— Tool & Supply Co., New 


ork. 
Whiton Machine Co., D. B., New 
London, Conn. 


Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Works, 


Boston Gear 
Mass. 


Boston, 


Diamond Chain & Mfg. Co., In- 





dianapolis, Ind. 





Chains, Driving —Continued. 
Jeffrey Mfg. Co., The, Columbus, 
Ohio. 


Link-Belt Engr. Co., Phila., Pa. 
as a" Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 

Chisels, Cold 

fHlammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 

Chucking Machines 

American Tool Works Co., Cin 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

weenee & Swasey Co., Cleveland, 


Ohio. 

Whitcomb-Baisdell Mach. ‘Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 


onn. 
ag > wy Twist Drill Co., Cleve- 


, 


and, O. 
Cushman Chuck Co., Hartford, 


Conn. 

Goodell-Pratt Co., 
fass. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford Conn. 

Drill & Mach. Co., 

New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

bay Bros. Mach. Co., Wilming- 

Whitney Mfg. Co., Hartford, , 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 


Cogbena Chuck Co., Ilartford, 


onn. 
Gisholt Mach. Co., Madison, Wis. 
Horton & Son, Co., The E., Wind- 
sor Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Whiton Mach. Co., D. E., New 
London, Conn. 
Chucks, Planer 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 
Chucks, Split 


Rivett Lathe Mfg. Co., Boston, 
Mass. 


Greenfield, 


Circuit Breakers 
Crgeher- Wheeler Co., 


General Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

Switchboard Equipment Co., Beth- 
lehem, Pa. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Clamps 


Billings & Spencer Co., Hartford, 
Conn. 


Ampere, 


Clutches, Friction 


American Tool & Machine Co.., 
Boston, Mass. 

Caldwell, Son & Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Engineering Co., Phila- 

— Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., N. Y. 

Reeves Pulley Co., Columbus, Ind. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 

Coal Handling Machinery 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 
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CHAIN DEPARTMENT 
“Roller Chaias Block {Chains 
“Wizard” Chains. 





MACHINE DEPARTMENT 
Hand and Weizht (feed) Milling Machines, 
20-inch Water Tool Grinders. 





MISCELLANEOUS 
DEPART MENT. 
Keys and Cutters for the Woodruff Patent 

System of Keying’ 

“*Presto”’ Chucks, Collets and Friction 
Tapping Devices 

Sprockets for ““Wizard’”’ Chains 
Hartford Printer. 

















Patented. 









































Patented. WHITNEY MFG. CO. 
Hartford, Conn., U. S. A. 
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Coils 
Standard Welding Co., Cleve., O. 


Compounds, Pipe Joint 


Dixon soqeee Co., Jos., Jersey 
City, N. J. 

Povey Air 

Blaisdell Mehy. Co., Bradford, 
a. 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Curtis & Co., Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., 


Montour Falls, N. Y. 
ingersoll-Rand Co., New York. 
International Steam Pump Co., 


New York. 

Mietz, August, New York. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 
Condensers 


Stanley G. I. Elec. 
Pittsfield, Mass. 


Conduit, Interior 
Sprague Elec. Co., New York. 
Cones, Friction 


Mfg. Co., 


Evans Friction Cone Co., Boston, 
Mass. 

Connecting Rods and Straps 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, 
Pa. 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 


Electric Motor 


Crocker-Wheeler Co., Ampere, N. 


General Elec. Co., New York. 

Stanley G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Long & Allistatter Co., Hamilton, 


Jhio. 
Niles-Bement-Pond Co., New York. 
Cerrespondence Schools 
See Schools, Correspondence. 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 


Counters, Machinery 


Durbrow & Hearne Mfg. Co., 
New York. 
Countershafts 


Aimond = Co., T. R., Brook- 


Builders” Iron Fdry., Prov., R. I. 
LeBlond Mach. Tool Co., R. &., 
Cincinnati, O. 
Countershafts, Friction 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Countershafts, 
Changing 
Cresson Co., Geo. V., Phila., Pa. 
Gisholt Mach. Co., Madison, Wis. 
Reeves Pulley Co., Columbus, Ind. 
8 Changing Pulley Co., In- 
dianapolis, Ind. 
Counting and 
Wheels 
Franklin Mfg. Co., Syracuse, N. Y 


Couplers, Hose 
Ingersoll-Rand Co., New York. 


Speed 


Printing 


Couplings, Shaft 
ales. my Co., T. R., Brook- 
Caltwell & | Son Co., H. W., Chi- 
cago, lil. 
Chisholm & Moore Mfg. Co., 
Ohio. 
Geo V., Phila., Pa. 


Cleveland, 
Cresson Co., 
Link-Belt Engineering Co., Phila- 
deiphia, Pa. 
H., Wilkes- 


Nicholson & Co., W. 
harre, Pa. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter 
Lid., New York. 





Couplings, Shaft —Continued. 

Standard “on Steel Co., Beav- | 
er Falls, 

Woods - c i. ae Be 
burg, Pa. 

Cranes 


Chambers- 


Alliance Machine Co., Alliance, 
Ohio. 

Brown Hoisting Mach. Co., New 
York. 


Case Mfg. Co., 

Chisholm & 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Cc vasetat Forgings Co., 


Columbus, O. 
Moore Mfg. Co., 


Oakmont, 
curtis & Co., Mfg. Co., St. Louis, 
Frevert Mfg. Co., New York. 


General Pneumatic Tool Co., Mon- 


tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 

troit, Mich. 

Obermayer Co., S., Cncinnati, O. 
Pawling & MHarnischfeger, Mil- 


waukee, Wis. 
Sellers & Co., Wm., Phila., Pa. 
Engineering & Fdry. Co., 


United 
Pittsburg, Pa. 
New York, 
New York. 


Vandyck Churchill Co., 

Yale & Towne Mfg. Co., 

Cranes, Portable 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Nicholls, Wm. 8S., New York. 

Crank Pin Turning Machine 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Standard Connecting Rod Co., 


Falls, Pa. 
Eddystone, Pa. 


Beaver 
Tindel-Morris Co., 
Crucibles 
Dixon — Ca., -J0s., 

City, N. J 
Obermayer Co., S., 


Jersey 


Cincinnati, O. 


Crushers 


Ingersoll-Rand Co., New York. 

Link-Belt Engineering Co., Phila- 
delphia, Pa 

Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cnceinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 
Bay State Stamping Works, Wor- 


cester, Mass. 
Besly & Co., Chas. H., Chicago, 


Ill. 
Elliott Chemical Works, 


Mass. 
Winkley Co., Detroit, Mich. 
Cut Meters 


Warner Instrument Co., 
Vis. 


Newton, 


Beloit, 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

—_ LS os man Mfg. Co., Provi- 
en 

a ye Twist Drill Co., Cleve- 


me. rst Milling Mach. Co., Rock- 
ord, 
High Speed Steel 


International. § 

0., 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


onn. 
Rogers Works, Jno. M., Gloucester 


ity, N. J. 
Standard Tool Co., Cleveland, O. 
ay Twist Drill Co., Athol, 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Fawcus Mach. Co., Pittsburg, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 


Provi- 


Newton Machine Tool Works, 
Philadelphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

ie 2 Whitney Co., Hartford, 


.. New 


Prentiss Tool & Supply Co 
Vandyck Churchill Co., New York. 


| 
| 
| 


Cutting-off Tools 


her-4 Bros. Tool Co., Chica- 

go 

| Billings & Spencer Co., Hartford, 
Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

o. = Tool Holder Co., Shelton, 

Hartford, 


Yonn. 
Pratt & Whitney Co., 
Conn. 


| Diamond Tools 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York 

Dies, Sheet Metal 

American Tube & Stamping Co., 


Bridgeport, Conn 
Bliss Co., E. W., Brooklyn, m. 


— «& Co., Edwin R., Chicago, 

ll. 

Dies, Sub-Press 

Waltham Machine Works, Wal 
tham, Mass. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

sages * Be Lamson Mch. Co., Spring- 
fiel 


Pratt & ‘Whitney Co., Hartford, 
Conn. 

Swaine Co., Fred J., St. Louis, 
Mo. 


Dowel Pins 

Winkley Co., Detroit, Mich. 
Drawing Boards and Tables 
Obermayer Co., S., Cincinnati, O. 


| Drawing Materials 


Alteneder & Sons, Phila., 
Pa. 


Kelsey, D. J., 


Theo., 


New Haven, Conn. 


| Drafting Machines 





Universal Drafting Mach. Co., 
Cleveland, O. 

Drift Bolt Drivers 

Ingersoll-Rand Co., New York. 

Drilling Machines, Bench 


American Watch Tool Co., Wal- 
tham, Mass. 

Barnes Co., B F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, 
Mass. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Goodell-Pratt Co., 
Mass. 


Worcester, 


Greenfield, 


Ingersoll-Rand Co., New York. 

McGeorge & Sons, Cleveland, O. 

lratt & Whitney Co., Hartford, 
 & 


onn. 
— & Chace Mfg. Co., Newark, 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bickford or. & Tool Co., Cin- 
cinnati, 

Boynton c ‘Plummer, 
Mass. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Lsaker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 

Baush oe. Tool Co., Spring- 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dwight Slate Machine Co., Hart- 


ford, Conn 
Fenn-Sadler Mach. Co., Hartford, 


onn 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Harrington, Son '& Co., Edwin, 
Philadelphia, Pa. 

Henry & right Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Marshal! & Huschart Mchy. Co., 
Chicago. Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Worcester, 


Prentiss Tool & Supply Co., New 
York. 
Three Rivers Tool Co., Ihree 


Rivers, Mich. 





Drilling Machines, Portable 


Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O 


Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
Dreses Mach. Tool Co., Cin., O. 
New York. 
Fitch- 


Fairbanks Co., 
Fitchburg Machine Works, 
burg, Mass. 
Foote, Burt & Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 


Gang Co., Wm. E., Cincinnati, 
Ohio. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Marshall & Huschart Mach. Co., 
Chicago, III. 
McCabe, J., New York. 
Morris Fdry. Co., Jno. B., Cin- 
cinnati, Ohio. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Vandyck Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Boynton & Plummer, Worcester, 
Mass. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dwight Slate Machine Co., 
ford, Conn. 

Fairbanks Co., New York. 

Fenn- —7 Mach. Co., Hartford, 
Co 

Fosdick Mach. Tool Co., Cincin 
nati, O. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill. 

Marshall & Huschart Mchry. Co. 
Chicago, Il. 

McCabe, J. J., New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New ee Mfg. Co., New Haven, 
Con 

Niles- ement- Pond Co., New York. 

Prentiss Tool & Supply Co., New 


Hart- 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley .~ on Tool Co., South 


Bend, In 
Sloane & -_ Mfg. Co., 


ar 
Vandyck “Churchill Co., 

York. 
Whitcomb-Blaisdell Machine Too! 

Co., Worcester, Mass. 
—— Mfg. Co., Hartford, 


wher "%& Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt 5 Whitney Co., Hartford, 


Con 
gece co, #. 
Standard Tool Co., Cleveland, O. 


Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


New- 


New 


T., Providence, 


Drills, Pneumatic 


Chisholm & Moore Mfg. Co., 
Cleveland, Ohio. 

Cleveland Pneu. Tool Co., Cleve- 
land, O. 

General Pneu. Tool Co., Montour 
Falls, N 
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Brown & Sharpe Manufacturing Co. 


Providence, R. I., U. S. A. 


GUTTERS 


36 VARIETIES 700 SIZES 
ONE QUALITY. 





FACTORS THAT MAKE B. & S. QUALITY DISTINCTIVE. 


EXPERIENCE, covering more than 40 —N 
years in the manufacture and or 
use of cutters. 


MATERIAL, strong and durable. 


WORKMANSHIP, in charge of 


men who are _ specialists 
in the work. 


RIGID INSPECTION, 


that is compulsory 
with every step 
in their manu- 
facture. 





















Leading Hardware Dealers Carry B. & S. Cutters. 
Correspondence Solicited. 
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Drills, Preamatie—Contnucd 

Ingersoll-Rand Co., New York. 

International Steam Pump Co., 
New York. 

Niles-Bement-Pond Co., New York. 

Wrills, Rail 

Foote, Burt & Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


ork. 

Standard Tool Co., Cleveland, O. 

Drills, Ratchet 

Armstrong Bros. Tool Co., Chi- 
cago, Il. 

Billings & Spencer Co., Hartford, 
Conn. 

a nl & Curtis Co., Bridgeport, 


Con 
Mach. Co., 


dlsey- Ww olf 
seediide Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 


Conn. 
Rogers Works, John M., Glou- 


cester City, N. J. 
Standard Tool Co., Cleveland, O. 
Drills, Rock 
[Ingersoll-Rand Co., New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Orying Apparatus 
Sturtevant Co., B. F., 
Mass. 
Dust Collectors 
Allington & Curtis Mfg. Co., Sag- 
inaw, Mich. 
Dynamos 
C & C Blectric Co., New York. 


Cincin., 


Hyde Park, 


ee Co., Ampere, 
feck Dynamo _ Motor Works, 
Belleville, N. 

Bayonne, 


Electro RAY Co., 
N. J. 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

oe R ee Mfg. Co., Madi- 
son, 


widgway. ‘Dynamo & Engine Co., 
tidgway, Pa. 
Roth Bros., Chicago, III. 


Sprague Elec. Co., New York. 

Stanley G. IL, Blec. Mfg. Co., 
Pittsfield, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincin., O. 

Westinghouse Electric & Mfg 
Co., Pittsburg, Pa. 

Dynamotors 

Sprague Elec. Co., New York. 

tlectrical Supplies 

Clark Jr., & Co., Jas., Louisville, 


Phila., Pa. 


Ky. 
D’Olier & Co., H., 
Bayonne, 


Electro Dynamic Co., 
Bs Oe 


General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 
son. Wis. 

Roth Bros., Chicago, Ol. 

sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

friumph Elec. Co., Cincinnati, O. 

Westinghouse Electric & Mfg. 
Co., Pittsburg, Pa. 

tlectrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Clark Jr., & Co., Jas., Louisville, 
Ky. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Crescent Forgings Co., Oakmont, 
Pa 

lisey-Wolf Mach. Co.. Cincin., O. 

Roth Bros., Chicago, Ill. 

Elevators 

Albro-Clem Elevator Co., 
delphia, Pa. 

Cum & Co. Mfg. Co., St. Louis, 

Oo 


Phila- 


tlarrington, Son & Co., Edwin, 
hiladelphia, Pa. 

(.ink-Belt Engineering Co., Phila- 
delphia. Pa 


Morse Williams & Co., Phila., Pa. 
Kmery Wheels 

See Grinding Wheels 

Emery Wheel Dressers 


2 Mfg. Co., Ur- 


bana, O. 

Heald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, c 

Safety Emery Wheel Co., Spring- 


field, 
Standard Tool Co., Cleveland, 0. 


| Merritt & Co., 





Enclosures, Tool-room 
Philadelphia, Pa. 
Engineers, Consulting and 
Mechanical 
Dodge & Day, 
Roedder, O. C., 
many. 
Engineers, Electrical 
Crocker-Wheeler Co., Ampere, 


Philadelphia, Pa. 
Karlsruhe, Ger- 


Dodge & Day, Phila., Pa. 
Engines, Automobile 

Franklin Mfg. Co., Syracuse, 
— = 


Olds Gas Power Co., Lansing, 
Mich. 

Reeves Pulley Co., Columbus, O. 

Engines, Gas and Gasoline 


Automatic Mach. Co., Bridgeport, 
Conn. 
Blaisdell Brad- 

ford, Pa. 
Brown-Cochran Co., Lorain, O. 
Columbus Mach. Co., Columbus, 


Machinery Co., 


O. 
Foos Gas Engine Co., Springfield, 
Ohio. 
Jacobson Mach. & Mfg. Co., War- 
» 


ren, Pa. 
August, New 


Mietz, York. 

New Era Engine Co., Dayton, 
Ohio. 

Olds Gas Power Co., Lansing, 


Mich. : 
Struthers-Wells Co., Warren, Pa. 
Engines, Oil 
Mietz, August, New York. 
Engines, Steam 
Buckeye Engine Co., Salem, O. 
Buffalo Forge Co., Buffalo, N. Y. 
Ridgway Dynamo & Engine Co., 

Ridgway, Pa. 

Struthers- Wells ve, Warren, Pa. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 

Engraving Machinery 
Gorton Mach. Co., Geo., Racine, 

Wis. 

Exhaust Heads 
Sturtevant Co., B. F., 

Mass. 
Exhibition Machinery 
Philadelphia Bourse, Phila., Pa. 
Expanders, Boiler Tube 
Nicholson & Co., W. H., Wilkes- 

barre, Pa. 

Fans, Electric 
Crocker- Wheeler Co., 


Diehl | Mtg. Co., Elizabethport, 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Elec. Co., New York. 
Stanley G. I. Blectric Mfg. Co., 
Pittsfield, Mass. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 
Crocker-Wheeler Co., Ampere, 


New York. 
Hyde Park, 


Hyde Park, 


Ampere, 


N. J. 
General Electric Co., 
Sturtevant Co., B. F., 
Mass. 
Feathers 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Files and Rasps 

Iarnett Co., G. & H., Phila., Pa. 


Ilammacher, Schlemmer & Co., 
New York. 


Nicholson File Co., Prov., R. 1. 

Reichhelm & Co, E. P., New 
York. 

Filing Machines 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Ilenry & Wright Mfg. Co., Hart- 
ford, Conn 

Flexible Shatte 


Chicago Flexible Shaft Co., Chi- 
cago, 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Forges 
magnates & Plummer, Worcester, 
lass 


Buffalo Forge Co., Buffalo, N. Y. 
Ingersoll-Rand Co., New York. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Patterson, Gottfried & 
Ltd., New York. 


Hunter, 





Forges—(Continued. 

— Tool & Supply Co., New 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Crescent Forgings Co., 


Hartford, 


Oakmont, 


‘a. 
Wyman & Gordon, Worcester, 
Mass. 
Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 

Baldwin Steel Co., New York. 

Boker & Co., Hermann, N. Y. 

Crescent Forgings Co., Oakmont, 
Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Kent & Co., Edwin R., 
Ill. 

McInnes Steel Co., 

Tindel-Morris Co., 

Wyman & Gordon, 
Mass. 

Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Fuel Economizers 


Chicago, 


Corry, Pa. 
Eddystone, Pa. 
Worcester, 


Sturtevant Co., B. F., Boston, 
Mass. 

Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


ork. 

Chicago Flexible Shaft Co., Chi- 
cago, Il 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
eago, Ill. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Co., J. M., Provi- 
dence, R 

Furnaces, Melting 

American Gas Furnace Co., New 
York. 

Furniture, Machine Shop 
ey Equip. & Engin- 
eering Co., Desten, Mass. 
Merritt & Go ‘Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 
Gas Blowers and Exhaust- 
ers 


Sturtevant Co., B. F., Boston, 
Mass. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 


Gages, Standard 

Brown & phase Mfg. Co., Provi- 
dence, R. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Mass. Tool Co., Greenfield, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, Jno. M., Glou- 


cester City, N. J. 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. & Athol, Mass. 


Gages, Steam 

Lunkenheimer Co., Cincinnati, O. 

Gear Cutting Machinery 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, ass. 

Bickford Drill & Tool Co., Cin., 


oO. 

Brown & paawpe Mfg Co., Provi- 
dence, .R. 

Clough, R. M., Tolland, Conn. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Eberhardt Bros. Mach. Co., New- 

5 ark. N. J. 

‘ellows Gear Shaper Co., Sprin 
field, Vt. - ’ ° 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 





: Morse Williams & Co., 





| 
| 


Gear Cutting Machinery 

—Continued. 

Matchless Cigar Lighter Mfg. Co., 
New York. 

Morse Williams & Co., Phila., Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt = Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 
— & Chace Mfg. Co., New- 


- 2, 
Walcott & Son, Geo. D., Jackson, 
Mich. 
Whiton Machine Co., D. E., New 


London, Conn. 

Gear Testing Machinery 

Gisholt Mach. Co., Madison, Wis. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

6 Bros. Mach. Co., New- 
ark, N. J. 

Bickemeyer Mfg. Co., Yonkers, 


Fawcus Mch. Co., Pittsburg, Pa 

Fellows Gear Shaper Co., Sprin 
field, Vt. 

Ganschow, Wm., Chicago, III. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, O. 

James, D. O., Chicago, III. 

Mach. Co., Watertown 

— Williams & Co., Phila., 
a. 

New Process Raw Hide Co., Syra 
cuse, N. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Syracuse Raw Hide Mfg. Co., 
Syracuse, N. Y. 

Taylor-Wilson Mfg. Co. Alle 
gheny, Pa. 

VanDorn & Dutton, Cleveland, O. 

Walcott & Son, Geo. D., Jackson, 
Mich. 


Gears, Molded 


Caldwell & Son Co., 
eago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


H. W., Chi- 


—— Mfg. Co., Syracuse, 

aX’. . 

Greenwald Co., I. & E., Cin., O. 

a Gear Wks., Phila- 
delphia, 

Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 

Walcott & Son, Geo. D., Jackson. 
Mich. 


Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 
Chicago Raw Hide Mfg. Co., Chi- 
eago, Ill. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J 
Horsburgh & Scott Co. The, 

Cleveland, Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. 

pee Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 

Syracuse Raw Hide Co., Syra 
cuse, N. Y. 


Gears, Worm 


Albro-Clem Blevator Co., 
delphia, Pa. 
Boston Gear Wks., Boston, Mass. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass. 
James, D. O., Chicago, Ill. 
Phila., Pa 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila 
delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., Alle 
gheny, Pa 
VanDorn ry Dutton, Cleveland, O 
weeeeet & Son, Geo. D., Jackson 
ch 


Phila 
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WHAT ABOUT 
YOUR METHOD 
OF GRINDING ? 


Do you aim to conduct a 
modern plant? No shop can 
be called strictly mcdern if the 
grinding is done in a slipshod, 
imperfect manner. “Lhe Landis 
Grinders have raiscd the stand- 
ard of grinding—they prcduce 
more accurate work and do it 
with greater rapidity than any 
method in use. They grind 
anything that can be revolved 
between dead centers and do it 
profitably. If you are not using 
a Landis Grinder you are under 
obligations to your business to 
the extent of an investigation of 
the various styles of these tools. 
Will we hear frcm you soon ? 





No. 21 Plain Grinding Machine, 10"' swing, 30'' between centers. 


Landis Tool Company, Waynesboro, Pa., U. S. A. 


AGENTS: W. E. Flanders, 309 Schofield Building, Cleveland, Ohio, and 933 Monadnock Blk, Chicago, Ill, Walter H. Foster co, 
114 Liberty St, New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg 
Alfrea H. Schutte, Cologne, Brussels, Liege, Paris, Milan and Bilbao. A. R. Williams Machinery Co , Toronto. Williams & Wilson, Montreal, Can 

















HOLLOW HEXAGON Powerful — rigid —accurate— rapid. Works at 


“tool steel limit’? with highest degree of 


TURRET LATHE ania: 
No 3 Interesting cost-reducing information for the asking. 
7 7 


», 3-35, x 36-inch. 


THE WARNER & SWASEY COPIPANY, — SEEVELAND. 


FOREIGN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glase “ s huchardt & 
Schutte, Berlin, Vienna, St. Petersburg, and Stockholm. Alfred H. Schutte, Cologne, Paris, Brussels and Milan H. W. Petrie, 
Toronto. Williams & Wilson, Montreal. 
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Generating Sets 

Copsey -Wheeler’ Co., Ampere, 

General Electric Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Elec. Co., New York. 

Stanley G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Sturtevant Co., B. F., Boston, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 


VanDorn & Dutton, Cleveland, 
Ohio. 

Walcott & Son. Geo. D., Jackson, 
Mich. 


Generators, Gas 

American Gas Furnace Co., New 
York. 

Gibs 

Standard Gauge Steel Co., 
Falls, Pa. 

Graphite 

Dixon Crucible Co., 
City, N. 

Obermayer ‘Co., 8S. Cincinnati, O. 

Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Grinders, Center 


Beaver 


Jos., Jersey 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Heald Mch. Co., Worcester, ae 
Hisey-Wolf Mach. Co., Cincin., 
Mueller Mch. Tool Co., Cin., _— 
Niles-Bement-Pond Co., New "York. 
Rivett-Dock Co, Boston, Mass. 
Grinders, Cock 
Windsor Mach. Co., 
Grinders, Cutter 


Windsor, Vt. 


Bath Grinder Co., Fitchburg, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., 
Cincinnati, 

Crocker-W heeler Co., 


Provi- 


Ampere, 
N. J. 
Dayton Machine & Tool Works, 


Dayton, O. 
Garvin Machine Co., New York. 


Gould & Eberhardt, Newark, N. J 


Greenfield Mach. Co., Greenfield, 
Mass. 
Heald Mach. Co., Worcester, 
Mass. 


Co., New York. 
New York. 
Worces- 


Hisey-Wolf Mach. 

Niles-Bement-Pond Co., 

Norton Emery Wheel Co., 
ter, Mass. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Rivett-Dock Co., 


Hartford, 


Boston, Mass. 


Wells & Sons Co., F. E., Green 
field, Mass. 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
—, Mach. Co., 
Norton Grinding Co., 

Mass. 

Grinders, Disk 


Bath Grinder Co., 
Mass. 
ae & Co., 


<=. am Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., B. I. 

Gardner Machine Co., Beloit, Wis. 

Heald Machine Co.. Worcester, 
Mass. 

Hill, Clarke & Co. _ ay Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., ‘Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Con 

Safety Smears Wheel Co., Spring- 
field, O. 

Grinders, Drill 

Heald Mch. Co., Worcester, Mass. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Standard Tool Co., Cleveland, O. 


The, Worcester, 


Worcester, 


Fitchburg, 


Chas. H., Chicago, 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Internal 
Bath Grinder Co., Fitchburg, 
Provi- 


Mass. 

Brown & Sharpe Mfg. Co., 
dence, I, 

Greenfield Mach. Co., 
Mass. 


yreenfield, 





Grinders, Internal—Con’t. 

Heald Mch. Co., Worcester, Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Grinders, Piston Ring 


Heald Mach. Co., Worcester, 
Mass. 


Grinders, Portable 


Cincinnati Electrical 
Cincinnati, O. 

— Mach. Co., 

Hisey” Wolf Mach. Co., Cincin., O. 


Grinders, Tool 


Tool Co., 


Worcester, 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bz — > W. F. & John, Rock- 
ord 

Bath Grinder Co., Fitchburg, 


Mass. 
Blount Co., J. G., Everett, Mass. 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Diamond Mach. Co., Prov., R. I. 

Dwight Slate Machine Co., Hart- 


ford, Conn. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Heald Mach. Co., 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
Hisey-Wolf Mach. Co., Cincin- 
nati, O. 
Landis Tool Co., Waynesboro, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 


Worcester, 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, O. : 


Sellers & Co., Inc., 
delphia, Pa. 

Standard Tool Co., Cleveland. O. 

Vandyck Churchill Co., New 
York 

Whitney Mfg. Co., Hartford, Ct. 


Wm., Phila 


Grinding and Polishing Ma- 
chines 


Barnes Co., W. F. 
ford, Il. 

Bath Grinder Co., 
Mass. 

—_ & Co., 


Blount Co., J. G., Everett, Mass. 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


& John, Rock- 
Fitchburg, 


Chas. H., Chicago, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Electrical Tool Co., 
Cincinnati, 

Coates Clpper Co., Worces- 
ter, Mass. 

Crocker-W heeler Co., Ampere, 


Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Goodell-Pratt Co., Greenfield, 
Mass. 

a Mach. Co., Greenfield, 


ass. 
Harrington, Son & Co., 


Edwin, 
Philadelphia, Pa. 
Heald Mach. Co., Worcester, 
Mass. 


Hisey-Wolf Machine Co., Cin., O. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mehry. Co., 
Chicago, Il. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

— Elec. Mfg. Co., Madison, 


Norton Emery Wheel Co.. Worces- 
ter, Mass. 
ag =] Grinding Co., Worcester, 


Masi 
Prentiss Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., Boston, Mass. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., 
field, O. 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New York. 

Vitrif a Wheel Co., Westfield, 


Ma 
Webster & Perks Tool Co., Spring- 
0. 


field, 
Wells & Sons Co., F. E., Green- 


field, Mass. 


Spring- 





Grinding Wheels 


Abrasive Material Co., 
phia, Pa. 

Adams Co., 
Builders’ Iron 
dence, R. I. 
Carborundum Co., 

ee A 


Dubuque, Iowa. 


Foundry, 
Niagara Falls, 


Diamond Mach. Co., ag 

Hampden Cor. W heel Con "Bright. 
wood, Mass. 

National Cor undum Wheel Co., 
Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 


Norton Emery Wheel Co., Wor- 
cester, N. Y. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. I. 
Pratt & Whitney (Co., Hartford, 
Conn. 
Hammers, Drop 
Billings & Spencer Co., Hartford, 
Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cleveland Pneu. Tool Co., Cleve- 
land, O. 

Dayton Pneumatic Tool Co., Day- 
ton, Ohio 

Ingersoll-Rand Co., 

International Steam 
New York. 


New York. 
Pump Co., 


Niles-Bement-Pond Co., New York. 
Hammers, Power 
Fairbanks Co., New York. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Scranton & Co., 
Conn. 
Hammers, Steam 


Bethlehem Fdry. 
Bethlehem, Pa. 
Chambersburg 
Chambersburg, Pa. 
Crescent Forgings Co., 


The, New Haven, 


Oakmont, 


n 
| 
} 
| 
| 


Philadel- | 


| Link- 


Provi- | Cresson Co., Geo. V., 


Hoisting and Conveying 
Machinery —Continued. 
Coens Crane & Car Co., Wick- 


ffe, 
Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 
Jeffrey Mfg. Co., Columbus, O. 
elt Engineering Co., Phila- 
delphia, Pa. 
Main Belting Co., Phila., Pa. 
Nicholls, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
United Engineering & Fdry. Co., 

Pittsburg, Pa. 
Hoists, Electric 
C & C Electric Co., New York. 
Case Mfg. Co., Columbus, Ohio. 
Cleveland Crane & Car Co., Wick- 

liffe, O. 
rs x Aaienanel Co., 


Curtis & Co., Mfg. Co., 


Mo. 
Frevert Mfg. Co., New York. 
General Electric Co., New York 
General Pneu. Tool Co., Montour 


Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De 
troit, Mich. 
Sprague Electric Co., New York. 


Ampere, 


St. Louis, 


| Yale & Towne Mfg. Co., New 

York. 

Hoists, Hand 

Case Manufacturing Co., Colum 
bus, Ohio. 

Chisholm & Moore Mfg Co., 
Cleveland, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Moore Co., Franklin, Winsted, 
Conn. 

| Yale & Towne Mfg. Co., New 
York. 


| Curtis & Co. 


& Mach Co., So. | 
Engineering Co., 
eames 


a. | 
Marshall & Huschart Machinery | 


Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Vandyek Churchill Co., New 
York. 

Handles, Machine Tool 

Whitman & Barnes Mfg. Co., Chi- 
cago, I 

Handles, Screw Plate 

Standard Welding Co., Cleve., O. 


Hangers, Shafting 


Cresson Co., Geo. V., Phila., Pa. 
Fairbanks Co., New York. 


Hyatt —— Bearing Co., Harri- 
son, N. 
Link-Belt Engineering Co., Phil- 


adelphia, Pa. 
Wood's Sons Co., T. B., Chambers- 
burg, Pa. 
Heaters, Feed Water 
Sturtevant Co., B. F., Hyde Park, 


Mass 
Heating and Ventilating 
Apparatus 


Buffalo, N. Y. 


Buffalo Forge Co., 
Hyde Park, 


Sturtevant Co., B. F., 
Mass. 


Heating Machines 


Am. Gas Furnace Co, New York. 
Chicago Flexible Shaft Co., Chi- 
eago, Ill. 


Hoisting and Conveying 
Machinery 

Alliance Machine Co., Alliance, 
Ohio. 

Brown Hoisting Mchry. Co., 


Cleveland, O. 
Case Mfg. Co., Columbus, Ohio. 
Caldwell & Son Co., H. W., Chi- 
cago, Tl. 


Hoists, Pneumatic 


Chisholm & Moore 
Cleveland, Ohio. 
Cleveland Pneu. Tool Co., Cleve- 


land, O 
Mfg. Co., St. 


Mfg. Co., 


Louis, 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 

International Steam Pump Co., 
New York. 

Nicholls, Wm. S., New York. 

Northern Engineering Works, De 
troit, Mich. 

Hose, Steel 

Sprague Elec. Co., New York. 

Igniters, Gas Engine 

om Mfg. Co., Syracuse, 
N. 


Electric Ignition Co., 
Providence, R. I 


Indicators, Speed 


Norton Emery Wheel Co., Wor 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

| Warner Instrument Co., Beloit, 
Vis. 

Industrial Railways 

Hunt Co. C. W., West New 





Brighton, N. Y. 
Injectors 
—— Mfg. Co., Ur 


na, O. 

International Specialty Co., De 
troit, Mich. 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm, Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III 

Instruction Schools 

See Schools Correspondence. 

Instruments, Electric 

General Eleceric Co., New York. 

Stanley G. I. Electric Mfg. Co., 
Pittsfield, Mass. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Iron Filler 

Clark Cast Steel 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Kettles, Soda 

Mfg. Equip. & Engrg. Co., B. Bos 
ton, Mass. 


Cement Co., 
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THE TINDEGL-ALBRBGHT GRANK-SHAFT LATHE 





PATENTED 


The first and only successful crank-shaft turning lathe ever made 
DETAILS ON APPLIGATION i: MADE BY 


The Tindel-Morris Gompany, Ed¢ystone, Pa., U.S.A. 


Milling Cutters 
Gear Cutters 
















An improved method of holding the blades in Inserted 
Tooth Cutters. They are not displaced by the action 


of Milling. 


A Gear Cutter made for a specified number of teeth will produce 
We can make them and guarantee results 






smooth running Gears. 








Union Twist Drill Co., Athol, Mass. 


Successors to GAY & WARD 











PHILADELPHIA STORE LONDON AGENTS 
52 North St., CHAS. NEAT & Co., 
W. A. DARLING, Mgr. 23 & 25 Purchase St. FIELD & Co., Mgrs. 112 Queen Victoria St. 
Chicago Store, 68-70 South Canal St. 







NEW YORK STORE BOSTON AGENTS 
54 Warren St., E, T. WARD & SONS, 
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Key Seaters 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Lapointe Machine Tool Co., Bos- 
ton, Mass. 

Marshall & Huschart Mach. Co., 
Chicago, II! 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


ork. 
Whitney Mfg. Co., Hartford, Ct. 
Keys, Machine 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Standard Gauge Steel Co., Beaver 


Falls, Pa. 
Whitney Mfg. Ce, 
Knives, Shear 
Phillips & Sons Co., F. 

delphia, Pa. 


Hartford, Ct. 


R, Phila- 


Knurls 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Arc 

General Electric Co., N. Y. City. 


Stanley G. I. Elec. ite. Ce., 
Pittsfield, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lamps, Incandescent 

General Electrical Co., New York. 

Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lathe Attachments 

American Tool Wks. Co., Cin., O. 

Bradford Machine Tool Co., Cin- 
cinnati, O. 

Fitchbur aditie Works, Fitch- 
burg, Mass. 

Niles-Bement-l’ond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Rivett-Dock Co., Boston, Mass. 


Rivett Lathe Mfg. Co., Boston, 
ass. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 
» Newark, 


Sloane & Chace Mfg. Co. 
N. J. 


Lathe Dogs 

Armstrong Bros. Tool Co, Chi 
cago, Ill. 

ef & Co., Chas. H., Chicago, 

Le Count, Wim. G., So. Norwalk, 

— & Whitney Co., 


Tindel Mor ris Co., 

Lathes 

American Tool & Machine Co 
Boston, Mass. 

American Tool Works Co., Cin., 0. 

Automatic Mach. Co., Bridgeport, 


Hartford, 


Eddystone, Pa. 


Conn. 

Barker & (Co., Wm., Cincinnati, 
Ohio. 

Barnes Co., W. FE. & John, Rock- 
ford, Ill. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Machine Co. W. P. 
Rochester, N. Y. 

Detrick & Harvey Mach. . Bal- 
timore, Md. 
5 Mach. Tool Co., Prov., 
Dreses Mach. Tool Co., 

nati, O. 
Fairbanks Machine Works, Fitch- 
burg, Mass. 
Garvin Mach. Co., New York. 
sy Machine Co., Madison, 
8, 


Greaves, Klusman & Co., Cin., O. 


Cincin- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
ones Mach. Co., Torrington, 
LeBiond moe. Tool Co, B. EE. 
Bw 
— & Shipley Mach. Tool Co., 
cinnati, 


McCabe, J. We New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

Motch Merryweather Machin- 
ery Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

roe Tool & Supply Co., New 

or 


Robbins, L., Worcester, Mass. 
Schumacher & Boye, Cincinnati, 


Ohio. 
Sebastian Lathe Co., Cincin., O. 





Lathes—Continucd. 

Sellers & Co., Inc., Wm., 
delphia, Pa. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Shepard Lathe Co., 
Ohio. 

Springfield Mch. 
field, O 


eid, e 
Tindel-Morris Co.. Kddystone, Ta. 
Vandyck Churcbill Co., New York. 
Von Wyck Mach. Tool Co., Cin- 
cinnati. O. 
Walcott & Son, Geo D., 
Mich. 
Wells & Sons, Co., F. E., 
field, Mass. 
Whitcomb-Blaisdel! 
Co., Woreester, Mass 


Vhila-, 
Seneca 
Cincinnati, 


Tool Co., Spring- 


Jackson, 
Green 


Mach. Tool 


Windsor Mach. Co., Windsor, Vt. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co.. Bridge- 
port, Conn. 


id Ss Whitney Co., Hartford, 


Co 

Prsstios Tool & Supply Co., New 
York. 

Lathes, Bench 

American Watch ‘Tool Co., Wal- 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Fenn-Sadler Mach. Co., Hartford, 


Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 
York. 
— Lathe Mfg. Co., Boston, 
a Falls Mfg. Co., 
Falls, N. Y. 


Stark Tool Co., Waltham, Mass. 
weane & Chace Mfg. Co., Newark, 


Seneca 


J. 
Waltham Machine Works, Wal- 
tham, Mass. 
Waltham Watch Tool Co., 
field, Mass. 
Lathes, Boring 


Harrington, Son & Coe., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Patterson, Gottfried & 
Ltd., New York. 
Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 
Lathes, Brass 


Barker & Co., Wm., Cincinnati, O 

Dreses Mach. Tool Co., Cincin., O 

Pratt & Whitney Co., Hartford, 
Conn. 

— Tool & Supply Co., New 


Spring- 


Edwin, 


Hunter, 


Tool Co., Spring- 


Ww ie Mach. Co., Windsor, Vt. 

Lathes, Extension 

Harrington, Son & Co., 
Philadelphia, Pa. 

Prentiss Tool & Supply Co., New 
York. 

Lathes, Foot Power 

Barnes Co., W. F. & Jno., Rock- 
ford, Ill. 

Seneca Falls Mfg. Co., 
Falls, N. Y¥. 

Lathes, Speed 

Blount Co., J. G., Everett, Mass. 

Lathes, Wood 

Prentiss Tool & Supply Co., New 
York. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., New York. 

Levels 

Starrett Co, L. S., Athol, Mass. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Locomotives, Electric 

General Electric Co., New York. 

Lubricants 

ney & Co., Chas. H., Chicago, 
ll 


Spr ingtietd Mch. 
field, 


Edwin, 


Seneca 


Seneca 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Dixon Crucible Co., Jos., 
City, N. J 

Lubricators 

Sou? & Co., Chas H., Chicago, 
] 


Lunkenheimer Co.. Cincinnati, 0. 
Machinery Dealers 


Baird Machy. Co., Pyers. Pa. 
Fairbanks Go., New Yo 


Jersey 





Machinery Dealers—Con'. 
Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 


Marshall & Huschart Mchry. Co., 


Cleveland, q 
Motch & Merryweather Co., Cleve- 
land, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Toomey, Frank, Philadelphia, Pa. 
Vandyck Churchill Co., New York. 
Wormer Mach. Co. C. C., De- 
troit, Mich. 


Machinists’ Small Tools 


Athol Machine Co., Athol, Mass. 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Billings & Spencer Co., Hart- 
ford, Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Hammacher, 
New York. 

LeCount, Wm. G., So. Norwalk, 


‘onn. 
Millers Falls Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Slocomb Co., J. T., Prov., R. I. 
Standard Tool. Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 
U. S. Watch Tool Co., Rochester, 
~ = 


Wyke & Co., J., East 
Mass. 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Frasse Co., Peter A., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Schlemmer & Co., 


Boston, 


Mandrels, Expanding 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

bestow ag | Twist Drill Co., Cleve- 
land, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers } dg John M., Glou- 
cester City 

Schellenbach — Radcliffe, Cin., O. 

Standard ‘Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Marking Machines 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Measuring Machines 


Pratt & Whitney Co., Hartford, 


Conn. 
Rogers Works, John M., Glou- 


cester City, N. J 
Mechanical Draft 


Sturtevant Co., B. F., 
Mass. 


Metal, Bearing 
aa 4 & Co., Chas. 
ll 


Hyde Park, 


H., Chicago, 


ee Gottfried & 
Ltd., New York. 

Meters, Electric 

General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., 
Pittsfield, Mass. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Slocomb Co., J. T., 
R. I 


Hunter, 


Providence, 


» we 

Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & As ae Mfg Co., Provi- 
dence, 4 

cna Milling Mach. Co., Cin- 
cinnati, O. 

a Mfg. Co., Milwaukee, 


Niles-Bement-Pond Co., New York. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 





Milling Machines, Bench 

American Watch Tool Co., Walk 
tham, Mass. 

Niles-Bement-Pond Co., New York. 

Rivett Lathe Mfg. Co., Boston, 


Mass. 
Waltham Watch Tool Co., Spring- 
fied, Mass. 
Milling Machines, Hand 
— & gueepe Mfg. Co., Provt- 
Prentiss Tool & Supply Co., New 


Whitney Mfg. Co., Hartford, Ct. 
a ied Machines, Horizon- 
ta 


Beaman & Smith Co., Prov., R. 1. 

Becker-Brainard Milling "Mach. 
Co., Hyde Park, Mass 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Hendey Mch. Co., Torrington, Ct. 

Hess-Bright Mfg. Co., Phila., Pa. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

es Mfg. Co., Milwaukee, 


s. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford. 
Conn. 

Milling Machines, Plain 

Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

— hl ws nae Mfg. Co., Provi- 

en 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

—— Mfg. Co., Milwaukee, 

8 


Le Blond ——_ Tool Co., R. K., 
Cincinnati, 

Marshall & + Mehry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery. 
‘o., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 


Yo 
gheeee ‘& Chace Mfg. Co., Newark, 
N. 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 
Underwood & Co., H. B., Philadel- 
phia, Pa 
Milling 
sal 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Auivra, Ind 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
ae & paarye Mfg. Co., Provi- 


den 
Cincinnati Milling Mach. Co., 
New York. 


Cincinnati, O 
New York. 


Fairbanks Co., 
Garvin Mach. Co., 

ey Mach. Co., Torrington, 
Con 


Kempsmith Mfg. Co., Milwaukee, 


Ww 
LeBlond Mach. Tool Co., R. K. 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mach. Co., 
Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Owen Mach Tool Co., Springfield, 


Ohio. 
Prentiss Tool & Supply Co., New 
York. 


‘Machines, Univer- 


Vandyck Churchill Co., New York. 

Waltham Watch Tool Co., Spring: 
field, Mass. 

Milling Machines, Vertical 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. 1. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & 2 gs Mfg. Co., Provi- 
dence, R. 

Clough, R. M., Tolland, Conn. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Works, Phila 
delphia, Pa 

Niles Bement-i Pond Co., New York 
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HAVE YOU 
AA GOPY ? 


Purchasing Agents and those having to 
do with the buying of Bolts, Screws, Nuts, 
and Supplies should have our Catalogue 
No. 1914 covering this line. It is really an 
encyclopedia, giving dimensions, weights, 
contents of kegs, cases and packages, and con- 
tains valuable information which is sought 
by users of these goods. 

“194 pages (10 pages of index) 414 illus- 


trations. 





In requesting copies, please be sure to mention Catalogue No. 1914 


HAMMAGHBR, SGHLEMMBR & GO. 
HARDWARE, TOOLS AND SUPPLIES 


NEW YORK, SINCE 1848 





4th Ave. & 13th St. ( Block south of Union Square ) 








me BRATH [YJACHINE [NDICATOR, 








Ee —s 


<> t} 


FOR TESTING TRUTH AND ALIGNMENT OF MACHINE PARTS. 


This tool will be found indispensable when setting work on lathes, planers, milling machines, etc., or in 
erecting and testing machinery in the shop or salesroom. 


PRICE, COMPLETE, $10.00 NET. 


WORKMANSHIP OF HIGHEST POSSIBLE ICHARACTER. 

















SPECIAL ILLOSTRATED CATALOG SHOWING MANY OF THE OPERATIONS PERFORMED 
FURNISHED ON APPLICATION. 


COMPLETE CATALOG FREE. 





MANUFACTURED BY 


NORTON EMERY WHEEL Go., ""ass. 


AGENCIES IN ALL LARGE CITIES. 

















Free 
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Milling Machines, Vertical 
Continued. 

Owen Mach. 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Milling Tools, Adjustable 

Geometric Tool Co., New Haven, 
Conn. 

Rogers Works, John M., Glou- 
cester City, N. J. 

Mining Machinery 

Ingersoll-Rand Co., New York. 

Mixing and “Sifting Ma- 
chines, Sand 

(;ould & Eberhardt, Newark, N. J. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Molding Machines 

Adams Co., The, Dubuque, lowa. 

Mumford Co., The B. H., Philadel- 
phia, Pa. 

‘vabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Motors, Electric 


«© & C Blectric Co.,.New York. 


Tool Co., Springfield, 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Frgssgt Wheoler Co., Ampere, 

Meh Mtg. Co., Blizabethport, 


Eek Dynamo & Motor Works, 
Belleville, N. J. 

— Dynamic Co., Bayonne, 
N. J. 

(yeneral Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Electrical Mfg. Co., 
Madison, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Roth Bros. Co., 
Sprague Electric Co., 
field, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincinnati, O 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Name Plates 


Crowe Name Plate & Eng. Co., 
Chicago, Ill. 

Franklin Mfg. Co., Syracuse, N. Y. 

Turner Brass Works, Chicago, III. 

Nut Tappers 

See Bolt and Nut Machinery 

Oil Stones 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Packing, Steam 


Chicago, Ill. 
New York. 


Jenkins Bros., New York. 
Packings, Hydraulic and 
Pneumatic 


Watson-Stillman Co., New York. 
Paints and Enamels, Ma- 
chinery 

Felton, Sibley 
Pans, Lathe 
1 Metallic Mfg. Co., 


& Co., Phila., Pa. 


Chicago, 


New Britain Mach Co., New Brit- 
ain, Conn. 

Pans, Shop 

Kilbourne & Jacobs Mfg. Co., Co- 
lumbus, Ohio. ‘ 

ae Metallic Mfg. Co., Chicago, 

New Britain Mch. Co., New 
Britain, Conn. 


Patents 

—- Geo. R., Washington, 

Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., ¢ G., Everett, Mass. 


eres, Klusman & Co., Cin., O. 

*rentiss Tool & Su 

Yorn, pply Co. New 

Robbins, L., Worcester, Mass. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 

Pencils 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Seneca 





Pinion Cutters 

American Watch Tool Co., Wal- 
tbam, Mass. 

Gould & Eberhardt, Newark, N. J. 

Sloane & Chace Mfg. Co., Newark, 
md. 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Il. 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Stoever Fdry. & Mfg. Co., 
town, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Wells Bros. Co.. Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Saunders Sons, D., Yonkers, N. Y. 

Standard Tool Co., Cleveland, O. 


Planer Attachments 


Cincinnati Planer Co., Cin. Ohio. 
tray Co., G. A., Cincinnati, O. 


Bridgeport, 


Myers- 


Planers 


American Tool Wks. Co., Cin.. O. 

Bartlett, E. E., Boston, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Cincinnati Planer Co., Cincin., O. 

Cleveland Planer Works, Cleve- 
land, O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Syrtoaten, Ct. 

McCabe, J. J., New Yo 

Motch & Merryweather —_— 
Co.. Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

| & Whitney Co., Hartford, 
on 

Posntian Tool & Supply Co., New 
York. 

Sellers & Co., Wm.. Phila., Pa. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 
Morton Mfg. Co., 
Heights, Mich. 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila 

delphia, Pa. 


Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Powders, 
Welding 

Phillips-Laffiitte Co., Phila., Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 


Muskegon 


Tempering and 


—= Watch Tool Co., Boston, 
a Lathe Mfg. Co., Boston, 


Stark “Tool Co., Waltham, Mass. 
Presses, Broaching 
Prentiss Tool & Supply Co., New 


York. 
Watson-Stillman Co., New York. 
Presses, Drop 
American Tube & Stamping Co., 

Bridgeport, > 
Bliss Co., E. W., Brooklyn, N. Y. 
Miner & Peck Mfg. (o.. New 

Haven, Conn. 
Niles-Bement-Pond Co., New York. 


Presses, Foot and Hand 
Bliss Co., E. W., Brooklyn, N. Y. 


Phoenix Iron Works Corp., Hart- 
ford, Conn. 





Presses, Forging 
Niles-Bement-Pond Co., New York. 
Presses, Hydraulic 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Watson-Stillman Co., New York. 


Presses, Power 


American Tube & Stamping Co., 
Bridgeport, Conn. 
Automatic Mach. Co., 

Conn. 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 
Billings & Spencer Co., Hartford, 


Bridgeport, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 


Chambersburg, Pa. 
Dill Machine Works, T. C., Phila- 
delphia, Pa. 
Fairbanks Co., New York. 
Lucas Mach. Tool Co., Cleve., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Springfield Mach. Tool Co., Spring- 
field, O. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Presses, Screw 


Barnes Co., W. F. & Jno., Rock- 
ford, Ill. 


Profilers 


Amercian Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Mill Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Publishers 


Henley Pub. Co., 
New York. 


Norman W., 


Palleys 


American Pulley Co., Phila., Pa. 
American Tool & Machine Co., 
Boston, Mass. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 


Haven, Conn. 
Fitchburg Machine Works, Fitch- 
burg, Mass. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 
Rockwood Mfg. Co., Indianapolis, 


Ind. 

Taylor-Wilson Mfg. Co., Allegheny, 
Pa. 

Wood’s Sons Co., T. B., Chambers- 
burg, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Pulley Turning and Boring 
Machines 


American Tool Wks. Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 
Pumps, Air 
Ingersoll-Rand Co., New York. 
Pumps, Electric 

General Electric Co., New York. 
Pumps, Hydraulic 
General Electric Co., 
Watson-Stillman Co., 


New York. 
New York. 

Pumps, Steam 

Ingersoll-Rand Co., New York. 

International Steam Pump Co., 
New York 

Punches, Centering 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Hammacher, 
New York 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 


Schlemmer & Co., 


Punches, Hydraulic 
Bethlehem Fdry. & Hch. Co., So. 
Bethlehem, Pa. 
Niles-Bement-lond Co., New York. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 
Watson-Stillman Co., New York. 
Prentiss Tool & Supply Co., New 





Punches, Power 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., -_— ~ . 

Hilles & Jones Co., Wi Oe. 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio 

Niles-Bement-Pond Co., New York 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York 

Rack Cutting Machines 

Adams Co., Dubuque, Iowa. 

Dwight Slate Machine Co., Hart 
ford, Conn. 

Fellows Gear Shaper Co., eh 
field, Vt 

Gould & Eberhardt, Newark, N. 

Le Blond Mach. Tool Co., R. KR: 
Cincinnati, O. 

Walcott & Son, 
Mich. 

Racks, Cut 

Boston Gear Wks., Boston, Mass. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, Ohio. 

Nuttall Co., R. D., Pittsburg, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Taylor- -Wilson Mfg. Co., Alle 
gheny, Pa. 

Walcott & Son, Geo. D., Jackson 
Mich. 

Racks, Tool 

Mfg. Equip. & Engrg. Co., E. Bos 
ton, Mass. 

Massey Mach. Co., 


N. 

New Britain Mch. Co., 
ain, Conn. 

Radiators, Japanning Oven 

American Gas Furnace Co., New 
York. 

Reamers 

Boker & Co., Hermann, New York 

Carpenter Tap & Die Co. J. M., 
Pawtucket, R. I. 

Chadwick & “* G. B., Ports 
mouth, N. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Clough, R. M., Tolland, Conn. 
Gisholt Mach. Co., Madison, Wis. 


Geo. D., Jackson, 


Watertown, 


New Brit 


Hammacher, Schlemmer & Co., 
New York. és ‘ 
International High Speed Stee! 


Co., New York. 
Lapointe Mach. Tool Co., 
Mass. : 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. ; 
New Process Twist Drill Co.. 
Taunton, Mass. 
Pratt & Whitney Co., 
Conn. . 
Rogers Works, John M., Glou 
cester City, N. 
Schellenbach. & Radcliffe, Cin., O 
Standard Tool Co., Cleveland, © 
Wells Bros. Co., Greenfield, Mass 
eae - Barnes Mfg. Co., Chi- 
cago, 
Wiley . Russell Mfg. Co., Green 
field, Mass. 
Reheaters, Steam 
Ingersoll-Rand Co., New York 
Rheostats 
Crocker-Wheeler Co., 
I J 


Boston, 


Hartford, 


Ampere, 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. , ! 
General Elec. Co., New York. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Rims and Bands 
Standard Welding Co., Cleve.. O 
Rings, Chuck and Gear 
Standard Welding Co., Cleve., O 
Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. ; 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New_York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 


Chisholm & Moore Mfg. Co... 
Cleveland, Ohio. 

General Pneumatic Tool Co., Mon 
tour Falls, N. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond 'Co., New York. 
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Methods of A Modern Vehicle-Axle Plant. 


BY 


The methods in vogue in a modern axle 


factory present problems of more than or- 
when the 
with the 


interest, particularly 
speed of production coupled 
comparative accuracy of 
taken into 


dinary 


consideration. 
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CHAS. 


the product is 


A. TRASK. 


surplus heat being conducted to a boiler 


that furnishes steam for the engine that 
runs the plant. About 25 ends are heated 
at once. The pieces—in this case 1% 


inches square—are first reduced by four 


passes through the usual tapering rolls; 


Header Slick 


Header Slice 
Back 
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FIG. I 


he plant in which | took my observa 


tions—that of the Lewis Spring and Axle 
Company, of Jackson, Mich., where [| was 
courteously given the freedom of the 


works—is divided into two departments, 
the forge shop in which the stock is pre 
pared for turning, etc., and the finishing 
department where the parts are finished 


and assembled. 


For the benetit of the uninitiated, it 
should be stated here that the round part 
of the axle on which the wheel turns ts 


called the “arm” while the square or flat 


part is called the “bed.” \ “set” means 


four except in the case of a “one-piece’ 


axle when a “set” would mean two 


OPERATIONS PREPARATORY TO TURNING 


In this factory axles from 7 inch to 
The 
is first cut to length; this operation has 
to be 
the 
depends upon a correct anount of stock 
at the start. While 


single order 


2’ inches square are made. stock 


done with reasonable accuracy, as 


finished lergth of a one-piece axle 


30,000 sets of one 
axles—a 
the 


about 60 per cent. of the output are made 


piece were going 


through, at time of my visit, still 


in halves and welded by the purchaser 


The bars are first heated for about 8 
inches on one end, in a furnace in which 
crude oil is used as fuel, the waste or 


Trimming Tool “ 
LZ } 


Upsetting Tool 


UPSETTING 








AND SIZING TOOLS 
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Fig. 1 This machine has capacity for 
sizing the arm and upsetting a collar 4 
inches in diameter and 1% inches thick 
on 2% inch square stock. In this case, 
however, with the 14g inch square stock 
it has a comparatively easy task, viz: siz 
ing the already rounded end and upset 
ting a collar 2 inches in diameter and 
1 inch thick, and the “swell” 134 inches 
in diameter 1144 inches long, at the first 
stroke, and trimn off the slight flash 
or extrusion at the second [he output 
of two men on these machines ts from 
joo to 500 sets per day, the work done 


being remarkably uniform and shapely 


[he next operation consists of drawing 
out the bed to the desired shape; in the 
case under observation they were “fan 
tailed” 7% inch square close to the collar, 
1'4x13/16 inch at the end, one side being 
rounded [his work was being expedi 
tiously done on a “Yeakley” hammer, 
built by Williams, White & Company 
Moline, Il, and shown in Figs. 2, 3 and 4 

\ PNI \ \M MER 

\ unique principle of tl machine con- 
ists in the tact that there are no piston 

ls, spring rconnections of any kind for 
ttaching the ran immer head, weigh 

g in tl cas joo pounds, to any 
other part of tl cl lhe ram or 
hammer head is a tangular iollow 
Llock of steel sliding vertically in a closely 
fitting chamber, being sucked up_ by 
vacuum and thrown down alternately by 
the forcible myection of thre air mto the 
ram chamber above the ram. The force of 
| hlow is also greatly increased by the 
mmpression of air in the upper part of 




















FIG. 2. A PNEUMATIC HAMMER 
this rounds the square bar for about the chamber when running at full 
inches of its length, tapering from about — stroke. By referring to the half-tone it will 
s inch on the end to 1 irch where it be noted that there is an air cylinder at the 
begins to round. While still hot the work back of the machine, which is part of the 
is passed to the “Ajax” upseiting and siz main frame lhe piston and rod are 
ing machine, top and sectional views ofthe driven by a crank-shaft which in turn ts 
operating parts of which are shown in_ driven by belt. The hammer head makes 
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one stroke for every stroke of the air 
piston. Between the air cylinder and the 
ram chamber is a valve, the operation of 
which is shown in Figs. 3 and 4. 

The letters designating the various 
parts are as follows: A, air chamber; 
B, ram chamber; C, bushing in the valve 
chamber; D, rotating or operating valve; 
/:, port from the air cylinder to the valve 
chamber; F, port from the valve chamber 
to the ram chamber; G, port from F to 
top of ram chamber; H, leather valve 
over port G; J, J, K, L, M, openings in 
the rotating or operating valve; N, port 
from valve chamber to the expansion 
chamber in the main irame of the ma- 
chine; O, expansion chamber. 


OPERATION OF THE HAMMER. 


In operating the hammer, when the 
piston is in operation and the hammer 
idle, the valve will be in the position 
shown in Fig. 4. The air when com- 
pressed by the piston in the air cylinder, 
passes into and through the valve cham- 
her and into the expansion chamber O 
through the opening K and port N. For 
the downward stroke of the air piston 
this air is expanded and drawn out of 
chamber O through port N and opening A 
of the valve and port E and also out of 
the ram chamber through the port F and 
opening J in the rotating valve. This 
tends to hold the top end of.the ram at 
about the line of the top edge of port / 
n the ram chamber. The ram will remain 
in that position as long as the valve is in 
the position shown in Fig. 4. 

[To operate the hammer or to strike a 
blow, the treadle is depressed, rotating 
the valve in the direction shown by the 
arrow marks from the position shown in 
lig, 4 to that in Fig. 3, when the ram will 
he striking a full stroke. Medium blows 
can be struck by rotating the valve to 
some position between those indicated in 
the two views. The function of valve H 
over port G is to prevent the air escaping 
from the top of he ram chamber when 
the ram is striking a blow. To strike one 
dead blow or to hold the dies together, 
the valve is rotated from the position in 
Fig. 3 in the direction of the arrow marks 
hy depressing the treadle until the open- 
ing L in the valve is opposite port E. 
he ram will then have only compres- 
sion above it, as the suction in the air 
cylinder causes the leather valve over the 
port L to seat tightly, thereby cutting off 
the vacuum from the ram chamber. This 
will let the ram remain down as long as 
the treadle is held in that position, but 
as soon as the treadle is released, the ram 
will return to its highest point, which as 
noted before, would be about the top line 
of the port F. 

Fig. 5 is a view looking at the row of 
hammers; the one in the foreground is 
evidently finishing an axle, as the shower 
of water is distinctly shown. This is not 
turned on until the piece is approaching 
finished size. These four hammers, when 
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I saw them, were in operation with one 
man and one helper on each, the axles 
being heated in furnaces like that de- 
scribed above. The hammers were run- 
ning at 140 strokes per minute and about 
190 blows were struck on each piece, 
which lengthened it from 20% to 29 
inches, measuring from the collar to the 
end. They were then straightened by the 
helper, being raised and dropped on an 
anvil, a hammer being used very little. 
The hammered part is _ beautifully 
smooth, being entirely free from scale, 
and while nothing was used on the anvil 
to prevent hammering the work too small, 
as is frequently seen in use on heavy 
steam hammers, the work was as accurate 
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spindles run at a speed of IIo turns per 
minute, no provision being made for any 
other speed. The chucks are provided 
with four screws, and I noticed that only 
one was being used by the operator; one 
was backed out of the way, the other two 
not being disturbed. As practically all 
the axles are square where they pass 
through the chuck, there is little danger of 
their turning; the principal strain to 
guard against is the thrust of the tools, 
for when turning one-piece axles, the 
limit of error allowed is % inch in length. 

One-piece axles are passed into the 
spindle from the back end. The gage 
above the chuck and arm is swung for- 
ward to the position shown; this enables 
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SECTIONS THROUGH 


to size as an ordinary commercial bar of 
square iron. 
A SPECIAL AXLE LATHE. 


In the finishing department the first 
operation is to see that the axles are 
straight enough to be machined; the arms 
are then turned in a special lathe called 
by the makers (Spears & Riddle, of 
Wheeling, W. Va.) a “triple axle ram.” 
This lathe is shown in Fig. 6 and has 3 
hollow spindles about 5 inches diameter, 
carried in a large drum about 28 inches 
diameter. On the back end of each 
spindle is a gear 14% inches diameter, 
2™% inches face, 4 pitch; these three gears 
engage a 434-inch central pinion, which is 
keyed to the shaft on which is carried 
the driving clutch pulley shown, which is 
16 inches diameter for a 6-inch belt. The 





FIG, 4 


HAMMER VALVE. 

the operator to set the axles in the cor- 
rect position lengthwise. The chuck 
screw is tightened, and the pedal near the 
floor depressed; this engages the mechan- 
ism that revolves the entire drum and 
automatically stops it when it has turned 
120 degrees. The operator now engages 
the 16-inch clutch pulley and depresses the 
lever, admitting the water to the cylinder 
on the right, through the 1%-inch pipe. 
The piston in this cylinder is connected 
direct to the carriage by the piston rod. 
The water pressure carried is 90 lb., which 
promptly brings the carriage with its 
three box tools forward. Just before the 
tools begin cutting the supply of water 
is automatically cut off; the operator then 
admitting the water through a %-inch 
pipe and valve instead of through the 1%4- 
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inch pipe; this furnishes the feed while the RECESSING, CENTERING AND FILING. line with the spindle and operated by a 


axles are being turned. ; handle reaching along in front of the head- 
In order to turn the recess shown in the . 


ARRANGEMENT OF TOOLS. face of the collar, the axle is driven into 
The lower rear box tool roughs the a socket in a lathe spindle. These lathes 


arm nearly to size, while the lower front have “no tailstock as none is needed. 
one finishes. The upper one, however, After the recess is cut the axle is driven 


stock so that the operator drives the axle 
out with a smart blow or two, without 
leaving His position. The carriage on the 
lathe is handled by a large pilot wheel. 
One man recesses about 200 sets per day 
[he ends are threaded in an ordinary 
bolt cutter, half right hand and half left 
[he oil grooves are milled four at a time 





in millers of the Lincoln type, the clamp 
ing device used to hold the work being 
operated by one levet 

Filing is the next operation and the 
only one where the axle is mounted on 


centers, it being centered by hand A 


socket is first slipped over th end of the 
axle, having a hole in which a center 
punch fits; one blow of the hammer suf 
fices. Very little filing is necessary on ac 


} 


count ot the excellence rT the lat! e work 


Great care is taken to have axles con 





form to a standard, hardened and ground 
arbors being used to this e1 to which 
are caretully fitted mastet oxes nto 
which every axle is tried betore being as 
sembled those that are too irege are fre 
turned to the lers t be lapp lown, 

vhile the t eye 

REA MIN ) 
lhe boxe excellent grav-it tings 
tirely free from sand ot i] ire of 
for hown in fig. 8 at re first 
aimed in the ftour-spindl x-reaming 
FIG. 5. A GROUP OF HAMMERS ; machine, Fig. 9. Fastened to the rotary 
is not fastened solidly to the carriage, as Demapesy vy 


is the case with the first two, but is ar 
ranged to slide about 2 inches to the left, 
heing normally held in this position by a 
spring. As the axle enters the tool head, 
nd when the carriage is within 1'% inches 
of its extreme movement to the left, an 
adjustable stop comes in contact with the 
end of the axle, arresting the forward 





movement of the tool, and retaining it ———— | 
in position while the two lower tools are \y 
advancing and doing their work \s 






soon as the forward movement of this up 6. AN AXLE-TURNING MACHINE 
per tool head ceases, the operator turns 
the hand-wheel shown, advancing three 
tools, one of which turns the outside of 
the collar at A, Fig. 7, one squares the 
tace of the collar at B and cuts the groove 
(; the other faces the shoulder which 


allows the nut D to come up square 








During these operations the tools are 
flooded with a drilling compound. The 
arms are now smooth and all very uni- 
form. Of a large number calipered at 
random the smallest found was less than 
0.00075 inch smaller than the largest 

[he operator on one of these machines 
is considered one of the most rapid axle 
turners in America. The week before my 
visit he turned out 790 sets, which at 5 
cents per set makes some of us feel like 





ranging up alongside of our college pro- 


ND BO? 


fessors who have lately been comparing AXLE-ARM ANI 
their salaries with those received by base- out. The spindle being hollow, a heavy table are 10 castings, each having a hole 
ball players and foot-ball coaches. The rod runs through it, projecting at the into which the boxes are dropped; the 
average man, however, turns out about back; and on a rough wrought-iron wings on the boxes engage in n y‘tches in 


500 sets per week framework is a heavy hammer rigged in. these holes, which prevent them from 
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turning while being reamed. The reason 
these are that 
while only four reamers are working at 


10 of castings used is 
once, a box is cooling between each pair 
in the meantime, the rotating 
the table only one-tenth of a turn at each 


operator 


drop; thus he is given time to remove a 
finished box and drop in a rough one, as 
the space immediately in front of him has 
no spindle. 

Like the turning lathe, the reamer has 
a hydraulic feed and it is handled in much 
the same manner as the lathe; the feed is 


arrested by the stop shown in the center 






































FIG. Q QUADRUPLE BOX REAMER 


[his machine has reamed sets in 12 


1800 
age week’s work 


420 


hours; however, is an aver- 


sets, 


BOX TURNING AND FACING. 


Three ordinary 14-inch commercial 
lathes operated by one man, turn the out 
side of the boxes, two tools being carried, 
one of which turns the taper from F to G, 
lig. 8; the other finishes the part from // 
to J, While all the lathes seen were fit- 
ted with taper attachments, the taper on 
cach was obtained by setting over the tail 


stock. 


three sides of a square, the operator chang 


The lathes are arranged to form 


ing the work without stopping the machine, 
using a leather pad for protection on the 
inside of his hand, the arbors being square 
on the large end and fitting loosely into 
This 1800 
1200 day! 


turns 
per 


driver. 
week; 


a square man 


sets per boxes 
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This represents more than 120 per hour, 
as some little time is taken up in chang- 
ing, grinding tools, etc. These boxes are 
1! 4 
and 2 


ahout 6% inches long inches diatn- 


eter on the small end inches on 
the large end. 

The boring machine finishes the large 
end of but the small 
finished in a lathe, the spindle of which 
mill; about 4 


inches to the right of this mill is a cast- 


the boxes, end is 


carries a two-bladed end 
ing having a hole in it and in this hole 
On the carriage 
which is operated by a pilot wheel, is a 


the boxes fit loosely. 


center in line with the lathe spindle; this 
center, ertering the large end of the box, 
forces it against the end mill which faces 
off the end until an adjustable stop pre- 
vents the carriage from traveling further. 
The last precaution is the size of the 


box, a carefully tested reamer being run 
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The malleable iron nuts are first 
chucked in an ordinary turret lathe, where 
they are drilled, tapped, and faced, the 
operator reversing the machine to back 
The nuts then go to the facing 
the the 


outside of the collar are faced. 


the tap. 


machine where outside end and 





German Electrically Driven Portable 
Drilling and Tappin Machine. 


This machine is designed primarily for 
use in locomotive and similar works, and, 
as will be noticed, is a very convenient 
affair for performing operations on work 
which cannot readily be brought to a 
fixed machine 

The method of transporting this drill 
aljgut the shop is obvious. For ordinary 
dfifiing the weight of the machine is suf- 


heiént to resist the pressure of the drill, 




















FIG. I GERMAN PORTABLE 


ito it on a single-spindle machine be 
for it is allowed to go to the assembler 

A large percentage of the finished axles 
are bent to shape on a bulldozer, in which 
a suitable form is arranged; most of these 
are bent cold, but occasionally shapes are 
desired which require a bend so sharp that 
the axles are heated before being put in 


the machine. 


DRILLING 


AND TAPPING MACHINE 


and for larger work the affair is braced 
by the pivoted arms at the side of the 
platform. When brought to position the 
weight is taken and the carriage fixed by 
four screws fitted at their lower ends with 
large circular shoes. 

The carriage itself has a length of 6'% 
feet and the upright has an adjustment 
along the platform by crank handle, rack 
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22, 
and pinion, of 58 inches. The base of the 
upright slides along dove-tailed ways, and 
the drilling-head may be adjusted vert- 
cally on the foot from a spindle center 
hight of 24 inches to an extreme hight 
of 82 inches. 

The spindle is driven by a 2 horse-power 
motor, located at the side of the head and 
connected to the spindle by worm and spur 
gearing so arranged as to give two rates 
of speed to the drill. The drilling head 
may be rotated about the horizontal axis 
and swung completely around the upright. 

The spindle is about 134 inches diame- 
ter, and has a feed movement of nearly 
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Echoes from the Oil Country—An 
Insane Foundryman. 


BY W. OSBORNE 
If a man wants to enjoy peace of mind 
in this world there are some things that 


he should avoid. In this day of microbes, 


intensified production, and the almighty 


dollar the 


thing” 


chances of “catching some 


always have to be considered, and 
as soon as one finds that he is “exposed” 
taken. It is 


it hap 


prompt should be 


nct then the 


measures 


time to inquire how 








FIG. 2. GERMAN PORTABLE DRILLING AND TAPPING MACHINES. 
18 inches. Holes may be drilled up to pened; that may come afterward if it 1s 
2% inches, or tapped 134 inches, and, with desired, but if the complaint becomes 
bar and cutter, bored to 434 inches. The dangerous a man has no time left from 
motor is arranged for reversing to facili- tending to it to do much investigating, 


tate tapping operations 
The makers of this machine are Collet 
& Engelhard, Ltd., Offenbach-Main, Ger- 


many. 





At Yokosuka the Japanese have under 
construction a battleship with a displace- 
ment of 19,250 tons, 
displacement than has been attempted by 
any other navy heretofore, and as soon as 


which is a greater 


this vessel is launched a sister ship is to 
be laid down.—The Engineer. 


and if it is but a light attack and yields 


to treatment he usually forgets all about 


the matter 


Perhaps owning a foundry is not a 
disease, even if having to look after it 


is, but without doubt the figuring habit is 
too 


explain just how it happened that Jones 


I cannot go into many details, nor 


had a foundry on his hands without hav 
He 


molder be 


ing been brought up to the business 


had served time as a 


fore he 


never 


tried to run things. Perhaps it 


was in some former state that the figur 


ing microbe got into his system and had 


lain dormant until such time as condi 
tions were ripe for it 

When a man tries to run a business in 
which he has not had training he should 
be very careful and study up all of the 


traditions, or the first thing he knows hx 


will be trying something that could have 


been explained to him as being absurd 


He may go on and try it and, not know 
ing anything as he should know it, the 
thing may be made to work, and that will 
interfere with time-honored traditions 
which should be treated with respect; and 
that, it make 


business 


worse than may some re 


the 
some of their ways of doing things 


change 
New 
feel 


spectable pec ple in 


comers should be considerate of the 


ings of others and not go to doing things 
that reflection 


might be considered as a 


} 


on the intelligence of others 
of practical ex 


He 


stock 


Jones needed a man 
him 


the 


perience to Manage matters for 


the 
bills, 


orders, buy 


that 


could get in 


and pay th but microbe was 


the r¢ 
had working 


him, and he 


Jones several molders 


marked the jobs he 
figured that the 


the poo! 


lor gave 


them to do, and he one 
the most 
\fter 


observations in 


that lost castings was 


making some tical 


the 


est man prac 


matter, and some 


corrections of his estimates on account 


of difficult work he expressed his opinion 


to some of the men with the result that 


he found one who “won't work for a 


man who doesn’t know the first thing 


about the business.” 
When 


system it 


this microbs acclimated in 


gets 
the is wonderful how it will mul 
tiply. It was not long until Jones actually 


wanted to know in figures how much iron 
The 


cupola 
that 


s melting to a pound of coke 
the 


he Wa 


man who was engineer of 


could give him all the information 


any sane man needed, and never, under 


any consideration, used an ounce more 


absolutely He knew 


than 
for 


Was necessary 


an absolute certainty that he was do 


lots better than the other foundry in 


Ing 


town, and if they were melting eight for 


one he was doing at least twelve and 
maybe better 
Jones actually went and put in scales 


and directed that everything be weighed, 


and not satisfied with that stood by to see 


that it was done That was the last 
straw, Jones was let go unhindered on 
his. rash way to destruction, and there 


a new man running that cupola 
f that demon 


was 


Think of the malignance « 
of a microbe that said that whereas, for 


merly, he had melted between five and 
six to one he was now doing nine to one 
or better. Such work as that began to 
make trouble inside If the wind was 
put on at the usual time the heat was 
over and the bottom dropped too soon, 
and if the wind was not put on until 
there was only enough time left in the 
day to get done at the usual tine the 





374 


men could not make their jobs last. One 
man found it such hard work that he 
quit; the others did some other work to 
fill in the spare time. 

This foundry did all sorts of work; 
grate bars, pulleys, engine parts, stuff for 
sawmills, lawn rollers, feed boxés, parts 
of stoves, bridge castings, washers, ket- 
tles, pots—anything that might be wanted 
in gray iron—and the usual, democratic 
price was two and a half cents a pound. 
Some castings were charged the enor- 
mous of three cents, but that was 
looked on as extortion by those having 
to pay it. Grate bars ruled at two and a 
quarter, with an occasional large order 
taking the still lower price of two cents. 
On very rare occasions, when an odd 
casting that required much cleaning and 
fitting up had to be used for a pattern, 
a charge was made for the time thus 
spent in addition to the price per pound 
for the casting. 

That peace-destroying microbe that had 
taken possession of the upper story of 
Jones’ anatomy compelled him to go 
around and get the time that it took to 
make the various cores, and the material 
that was used in them; it even had him 
estimating the cost of the fire that dried 
them and had him keeping the time of 
the molder for each piece or lot of sim- 
ilar pieces, and watching the material he 
used and the amount of help that he 
needed. And even then it would not re- 
lease him but he had to give attention to 
the chipping and the cleaning, and the 
average chance of bad castings. I tell 
you what, it just made his life miserable, 
and on top of it all it made him believe 
that he could make some castings for less 
than two cents a pound and that others 
cost him fifteen. 

In his delirium he even attempted to 
charge the prices that this little demon of 
figures told him about, with a reasonable 
profit added. The man who got the 
cheap castings did no grumbling, but 
when it got to the other end of the line 
Jones’ madness was clearly recognized. 

Except in rare cases where his would 
be customer was also inoculated with 
the same microbe, or else was in such a 
fix that he had to get the work done 
promptly regardless of the cost, the high- 
priced castings went to t! sher foundry. 
In fact some of those wi. had quantities 
of high-grade work went to the other 
foundry even though their microbe told 
them that Jones’ microbe spoke the truth 
as to the cost of castings. 

Even though Jones believed in his fig- 
ures he could see that there were 
where it was policy to use a little tact. It 
is one thing to tell some people that you 
will make a certain two-pound casting 
for ten cents each, and quite another 
thing to tell them that you will make 
them for five cents a pound, and Jones 
found it to his advantage to quote “by the 
piece” whenever he could do so. 

Whatever else might be said of Jones 


sum 


cases 
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it could not be denied that he made good 
castings. As his competitor put it “He 
has to make them good or he would never 
get any work at the prices he charges, 
unless it was some big job of coarse 
work, and he has killed those kinds of 
of jobs. by cutting the life out of them.” 
You can see the kind of trouble that fig- 
uring microbe got him into. On the one 
hand he was blamed because he charged 
too much for the small work. The cus- 
tomer blamed him in this case. On the 
other hand he was blamed because he did 
not charge enough for the large castings, 
and now it was those in the foundry busi- 
ness that were finding fault. 

A not inconsiderable part of Jones’ 
time is spent in trying to inoculate 
others with the same disease that he him- 
self has in such a virulent form. If he 
persists he will surely make converts or 
else lose entirely his own reputation for 
sanity. 

On an occasion he received some draw- 
ings and a letter asking him to quote 
prices on high-grade castings. The in- 
quiry came from a large manufacturer 
who did not at that time have a foundry. 
Nothing was said as to the quantity of 
each that would be wanted, and the let- 
ter stated that enough drawings 
had been sent to give an idea of the kind 
of castings that would be wanted, a 
drawing having been selected here and 
there so as to show the various classes. 

Jones went over the drawings 
fully and finally returned them with a 
letter giving his price per casting for each 
casting represented by a drawing, and in- 
forming them that if they would forward 
drawings of any other castings that might 
be wanted he would be glad to quote on 
them. He also informed them that the 
prices quoted were for single castings or 
small lots, but that if they were wanted 
in quantity he could give better prices. 

He received a letter in reply that read 
something like this; 

“Dear Sir—You seem to mis- 
understood our recent letter to you in 
regard to castings. We would like to 
a price per pound for such castings as 
we may need, and the drawings were 
sent so that might the re- 
quired knowledge of what they are. We 
cannot tell just which castings we may 
need, or how many of any one kind, but 
we can give you an order for a hundred 
or more tons at a time if you make the 
price right. We would send you patterns 
and statements as to how many to make 
from time to time, and will agree to call 
for not less than thirty tons a month. If 


only 


care- 


have 


you have 


everything is satisfactory we will be in 
position to give you another order before 
this one is completed so that you can do 
our work continuously. 

“In view of the size of this order, and 
of the fact that we pay all bills for work 
done by the tenth of the month following 
its completion we feel that we shouid 


etc 


have your best prices, etc., 
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As I have said, besides running a 
foundry Jones was interested in having 
others suffer from the same disease that 
was troubling him, and he answered that 
letter in his own way. 

“Gentlemen—I have received a letter 
from you of even date which I think was 
written. under a misapprehension, or else it 
was intended for someone. else, If not, 
I have not been keeping up with the 
times. Please look the matter up and let 
me hear from you again; in the meantime 
I am thinking of putting in a stock of 
supplies such as mechanics need. I have 
to keep some stock now to accomodate 
my customers, and in going over the situ 
ation I have been wondering if it would 
not be a good thing for me to enlarge 
considerably on what I am doing. I have 
always heard your calipers, scales, mill 
ing cutters, gages, micrometers, cut gears. 
plumb bobs, etc., very well spoken of, and 
[ think Tf could sell some of them. Kind 
ly let me have your best cash price per 
ton for the same at 
venience. If you make the price right | 
believe I can build up quite a good busi 
ness in a short time, and if I am making 
castings for you it will serve to keep a 
more even balance, etc., etc.” 

It is said that this letter was referred to 
the head of the firm. He 
with a frown. After finding out more 
about the former letters which had passed 
he began to rub his hands together and to 
chuckle to himself, and it is said that it 
finally became almost a classic with him. 

Whether or not all this is true Jones 
made a lot of castings for the firm at 
so much a casting, but he still lacks the 
quotation he asked for. Contrary to ex- 
pectations Jones is still in business. By 
one of those strange happenings that are 
beyond explanation the other shop was 
closed down in spite of the immense vol- 
ume of business that flowed their way 
Some people said it was the banks that 
did it; some blamed the sheriff ; 
claimed it was because the business got so 
big that they just couldn’t handle it; but 
everyone agreed that in losing it they 
lost a gold mine, that is, everybody but 
a few cranks who were mad the 
figuring microbe. 


your earliest con 


first read it 


some 


from 





At the electrical show in Chicago there 
was a clock over seven feet high, of an or- 
namental design, every part of which was 
made of pins, there being altogethe: 
many thousands of common pins soldered 
together. Even the gear wheels, bear 
ings, etc., are made of pins; there is no 
mainspring, the driving being done by a 
weight which is intermittently raised by 
The clock is said to keep 
good time ard to be readily regulated. 


electricity. 





The output of coal in the United States 
has doubled in the last 10 years. If the 
consumption continues to increase in the 
same ratio for the next 10 years, the re- 
quired output will reach 600,000,000 tons 
in 1915.—The Engineer 
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The Reproduction of Drawings of 
Great Length or Number.* 


BY L. F. RONDINELLA. 


PRINTING LONG PHOTOGRAPHS. 


At the Centennial Exposition in 1876, 
the firm of F. Gutekunst & Co., of Phila- 
delphia, exhibited a panoramic photograph 
of the exhibition buildings printed in one 
piece, 10 feet long by 17 inches wide. 
This is the largest photograph that had 
been made up to that time, and it excited 
a great deal of interest here and abroad. 
The panorama was taken on seven glass 
negatives each 18 inches wide by 22 inches 
long, so that the details pictured at the 
edge of one negative were repeated on 
the adjoining negative. The print was 
made by seven successive exposures in a 
frame large enough for one negative, and 
provided with light-tight boxes for hold- 
ing the two ends of the sensitized paper 
rolled up while an intermediate section was 
being exposed—a form of apparatus that 
is still used by photographers in making 
long prints from several glass negatives. 
To secure evenness of tone at the edge 
that was to be printed again under the 
next negative, it was vignetted or blended 
with a strip of paper moved by hand—a 
process that must have required consider- 
able skill, and has since been supplanted 
by an automatic vignetting screen on the 
front of the frame. To secure sharp defi- 
nition in the double exposed parts, the 
negatives and paper were first marked 
with guide lines which were afterward 
made to coincide in arranging them in 
the printing frame. In a device of this 
kind the time consumed in arranging the 
glass negatives and paper is almost as 
great as that necessary for making the ex- 
posures, and good results can be obtained 
only with great care and skill. 

With the modern panoramic camera and 
gelatin film negatives, photographs may 
now be made in one piece four or five feet 
long, and the ordinary printing frame with 
plate glass to hold a single negative of this 
size is not unduly expensive nor difficult 
to manage. But the reproduction of mov- 
ing-picture films whose length is generally 
over 50 feet, and the making of blue- 
prints, etc., from tracings of engineering 
drawings over seven feet long, is a much 
more difficult matter. Such prints can of 
course be made in sections, in an ordinary 
photographic printing frame and pasted to- 
gether after development; the amount of 
time consumed in arranging the exposures 
and the danger to the negative or tracing 
are very great; the subsequent joining to- 
gether takes much additional time, and is 
not always permanent; and in the case of 
blue-prints or paper negatives made thus 
from long tracings it is almost impossi- 
ble to secure uniform color in the different 
sections, and continuity of lines where 
they join. 


*Paper read before the Engineers’ Club of 
Philadelphia. 
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THE USE OF ELECTRICITY FOR MAKING PRINTS 
The possibility of making prints indoors 
with artificial light has been realized by 
employing the enclosed-arc lamp in several 
more or less practical ways that have 
made the drafting departments of large 
establishments independent of adverse 
conditions of light and temperature out 
of-doors.* One of the oldest of these ar 


rangements uses the ordinary printing 
frame, with a sheet-metal reflector-hood 
whose rectangular opening covers the 


plate-glass of the frame, and whose per- 


pendicular cross-sections are parabolas 
with the enclosed arcs of the lamps ap 
proximately in their focal lines. Since the 
luminous effect 
square’ of the distance from the light, it 


that with the arc 


varies inversely as the 
will be understood, e. g., 
10 inches from the glass the printing speed 
would be twice as great as with it I4 
inches away, but in the latter case the illu 
mination would be more uniform over a 
limited area. Fherefore while this method 
of lighting is not unduly expensive for 
small prints, it requires a large number of 
lamps set close together to give even dis 
tribution over a big glass, and the first 
cost and running expense are then very 
high. 

The use of a hollow glass cylinder, with 
flexible negatives and sensitive material 
held against its outer surface and illumin 
ated by one or more electric lamps within, 
is quite an old foreign invention, and has 
been patented abroad and in the United 
States in many forms. The most practical 
method of applying it is to place the cylin 
der vertical and gradually to lower along 
its axis a single arc lamp of very high 
candle-power. The glass must be rolled 
accurately in two parts and supported in 
metal frames; and as the intensity of 1I- 
lumination on its surface is inversely as 
the square of the cylinder’s radius, the 
latter is usually less than 15 inches, and 
the greatest possible width of print ts 
therefore less than 4 feet the 
materials for printing, the top of the cyl 
inder must be within reach of the oper- 
ator, and the maximum length of print is 
therefore than 7 feet. In common 
with large blue-print frames, the glass 1s 
easily broken by jar or sudden change of 
temperature, and the average half-cylin 
For mak 


To insert 


less 


der costs about $50 to replace. 
ing short prints indoors, the glass-cylinder 


machine is a convenient but expensive 
apparatus 
MAKING LONG. PRINTS BY SUNLIGH1 


For making long prints by sunlight, an 
old idea that appears to have been inde 
pendently invented and employed by sev- 
eral parties consisted in using a large 
wooden cylinder mounted to revolve on a 
horizontal axle, with the sensitive paper 
and tracing stretched tightly around its 
periphery. The earliest record of its use 
that I find was made in May, 1887, when 
at the meeting of the American Society 
of Mechanical Engineers, a blue-print 3% 
by 8& feet was exhibited by Professor 


“~ 
ai 
a 


lrhurston, who stated that it had been 
made by Prof. E. C. Cleaves, of Sibley 
College, and that it “probably the 
largest blue-print yet made by any pro 


was 
cess.” This would now be considered a 
comparatively short print, yet the cylinder 
have had a 
1899, the Northern 


must diameter of nearly 3 


feet. In Pacific Rail 
way was using a cylinder 6 feet in dian 
eter tor making prints up to 18 feet long, 
and another party whose name I have for 
gotten, had a cylinder to feet in diamete: 
for making prints up to 30 feet long. Th: 
such large cy] 


than on a flat 


impossibility of exposing 


inders elsewhere root, and 
the difficulty of manipulating the materials 
combine to make them impractical an 
uneconomical for general use. 

This the 


Cornell University, for one year after h: 


doubtless was experience at 
had described the machine above referred 
to, Professor Thurston exhibited a print 
2% by 14 feet made there on another ap 
paratus which consisted essentially of a 
thm board slightly longer and wider than 
the proposed print, covered with felt, and 
with clamps at the sides and ends to hold 
materials smoothly stretched. The loaded 
board was sprung and (by means of cleats 
on another base-board) was held with its 
length in a flat arc, convex upward, and 
it was exposed in the open air and printed 
Chis 


cubic space than a cylinder of equal capac 


by sunlight device occupied less 
ity, and could be loaded and unloaded in 
doubtless 


lighter and less expensive than a printing 


doors, and while it was much 
frame with plate glass of equal size, it 
must have been equally impossible to ex 
pose it on a bracket outside of a window, 
and it probably had to be used on a roof 
like the large cylinders above referred to 

In 1808, the desire to make some one 
piece blue-prints from a very large tracing 
suggested to the writer the possibility of 
devising a compact machine in which the 
the tracing 
might be kept in close contact while they 


blue-print paper covered by 


a regular speed under an 
exposure-opening, through which the light 
would strike successively upon all parts of 


were drawn at 


the moving tracing, and thereby make the 


photo-print beneath it all in one piece 
In the 


dark box, 45 inches long by 25 inches wide 


first experimental apparatus a 


by 6 inches deep, was used, with the top 


in two parts sliding in from each side to 


close or to form an opening of adjusta 
ble width. Inside were a series of rollers 
carrying a continuous broad apron of rub 
ber cloth, so arranged that its upper sur 
face was convex and traveled at a regular 
speed under the exposure-opening, when 
turn of the 
and 


was applied to one 
Above this 


kept in close contact with it was a continu 


power! 
rollers convex surface 
ous cover-strip of tracing-cloth, that was 
drawn off of one roller against the ten 
sion of a friction-brake, and on to another 
roller that was revolved by gearing so that 
traveled at the same 
The rolls of 


its circumference 
speed as the rubber apron. 
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long tracing and blue-print paper were 
placed on carrier rods inside the box, and 
their free ends were fed in at one end of 
the convexed surface by starting the apron 
and cover, which held them firmly to- 
gether. The lids were then adjusted to the 
proper exposure opening, the box was run 
out through a window on to a bracket in 
the sunlight, the mechanism was started, 
and as successive parts of the tracing 
traveled under the exposure opening, the 
print was made. When developed th 
print would show uniformity of color and 
sharp definition crosswise, but there was 
a slight blur in the lengthwise direction, 
due to the fact that as the transparent 
cover was wound on to the pulling-roller, 
its circumference and speed were slightly 
increased, and the tracing pushed 
along a little faster than the blue-print 
paper beneath it. This defect could have 
been prevented by arranging the transpar- 
ent cover like the rubber apron in a con- 
tinuous band traveling slightly 
larger rollers, but then there would have 
been a strip of lighter color across the 


was 


over 


print at each interval where the joint in 
the cover came in with the trac- 
ing, at that point, there being two thick- 
nesses of material to print through. So 
this scheme was abandoned in 1899, but 
later a_ patent 


contact 


more than three 
was granted to another Philadelphian for 


years 


an application of the same ideas, with the 
differences (see Fig. 1), that both convey- 
ors were long rolls of material instead of 
one being an endless apron, and the lower 
one was drawn with more or less friction 
over a “stationary curved bed” instead of 
over a series of rollers. A second patent 
granted a few months later to the same 
inventor, protects the use of “two endless 
and this principle is 
Blue-print Ma 


apron conveyors,” 
applied in the Franklin 
chine, which will be described later. 


THE “STAR” COMBINED SUN AND ELECTRIC 
PRINTING MACHINE. 
The next idea and the one which has 


resulted in the development of the Star 
Photo-Printing Machine, 
horizontal drum of sufficiently small diam 
eter so that it and the materials to be 
printed, together with the necessary driv- 
ing and regulating mechanism, could be 
carried inside of a dark-box or casing, 
whose dimensions would permit of its be- 
ing exposed for sun-printing on a brack- 
eted track passing through an ordinary 
window. In April, 1900, satisfactory 
prints of various sizes were made in an 
experimental apparatus containing a drum 
12 inches in diameter by 40 inches long, 
and in October, 1900, application was filed 
for a patent which was issued March 19, 
1901. Lack of time outside of regular 
professional and social duties has made its 
development rather slow, and has permitted 
make an earlier 


was to usea 


two later inventors to 


commercial introduction of their machines ; 
but this is the only one now on the market 
which can be used for sun-printing under 
ordinary conditions, 


while for electric- 
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printing it is the least expensive and most 
rapid for a moderate consumption of cur- 
The construction and method of 
“using the Star Photo-Printing Machine 
will be understood from a brief descrip- 
tion, with the aid of two _ illustrations. 
The machine is made in three sizes for 
producing prints of any length up to 70 
feet, with maximum widths of 30, 42 or 
48 inches. A furniture-finished oak cas- 
ing contains the materials before, dur- 
ing and after printing, and all of the 
mechanism, except the 1/20-h.p. electric 
motor and its reducing gears, which are 
carried outside of one end. This casing is 
provided with ball casters, and may be 
mounted on a track to be rolled out 
through an ordinary window facing south 
for sun-printing, or may be placed in a 
fully equipped support for electric print- 
ing by enclosed-arc lamps, or may be stood 
on atable with its attached equipment for 
electric-printing with mercury-vapor tubes. 
Its top is closed by a two-leaf lid (which 
may be swung open to rest in three dif- 
ferent positions) and by an adjustable 
curved shutter, so that the exposure-open- 
ing can be varied from o to 105 degrees for 


rent. 


sun-printing, and to 120 degrees for electric 
printing, permitting prints to be made by 
either kind of light with equal rapidity. 
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of the casing. The tension of the trans- 
parent cover may readily be adjusted by 
slightly turning a wing-nut in a friction 
brake, so that close contact to the sensitive 
material is obtained with smooth or rum- 
pled tracings, on thick cloth or thin paper, 
traveling at any desired printing-speed. 
The little electric motor that operates this 
machine is mounted on a bracket at one 
end of the casing and has its high speed 
reduced by a spur-gear-couple to a driv- 
ing spindle, which passes through the 
casing and carries on its inner end the pin- 
ion D. By means of a spring latch, out- 
side the casing, fitting into one of two 
grooves around this spindle, the latter 
turning always in one direction, is made 
to revolve the drum and the roll of trans- 
parent cover in both directions. When 
the spindle is drawn out, the pinion gears 
through a second reducing-couple E to 
the drum-wheel F, to move the drum and 
cover forward; and when the spindle is 
pushed in, the pinion gears through an 
idler G to the roller wheel H, to rewind 
the cover and turn the drum backward, 
against an adjustable friction at its bear- 
ings. The three different forward speeds 
are slower than the three different return 
speeds, and both are very regular. Their 
combination in double-printing gives nine 


| 


| 


J 











FIG. T. 


A lock is provided to fasten the lid to 
the shutter so that a roll of sensitive paper 
or anything else placed inside of the cas- 
ing, with. (See 
Fig. 2). 

Under the exposure-opening is a felt- 
covered wooden drum, to which is perma- 
nently fastened the outer end of the trans- 
parent cover—a strip of best quality trac- 
ing cloth over 70 feet long, carefully pre- 
pared so that it will wind true off of its 
tension roller and on to the drum, or vice 
versa. Along one edge of this cover, num- 
bers are stamped at every foot to indicate 
the maximum length of print that may yet 
be made when part of the cover has been 
wound around the drum. By carrying 
the cover-strip from its roll over another 
roller to the drum, an inclined feed-apron 
is formed down which the tracing and 
sensitive paper are carried into contact 
with the drum at the tangent-point K 
(Fig.2),and up which they are discharged 
from K after printing, and fall into the 
receiving compartment in the near side 


may not be meddled 


a 
CONTINUOUS PRINTING OVER A CURVED SURFACE. 


different durations of exposure, and this 
number may be multiplied by changing an 
incandescent lamp-resistance at the top of 
the motor, without the use of an external 
rheostat or cone-pulleys, that are em 
ployed in other machines 

The support for the Star Photo-Print 
ing Machine is made of oak finished like 
the casing with angle-iron braces, and oc 
cupies a floor-space of 3 feet by 4, 5, or 514 
feet. It is wired so that the binding posts 
at its top can be connected at once to the 
mains of a two- or three-wire system car- 
rying I10 or 220 volts direct current. En- 
closed-arc lamps and motor having the 
same external shapes and dimensions are 
furnished for either voltage. Each lamp 
is less than 23 inches high, weighs less 
than II pounds, and has a current con- 
sumption of 715 watts; and four lamps 
are used with the No. 30 machine, five 
with the No. 42, and six with the No. 
48, placed 9 inches between centers. The 
motor consumes about 40 watts. The 
lamp is a new type, having very simple 
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construction, with only two moving parts; close contact under the light, completing 
it at once establishes and maintains a very the exposure and discharging the tracing 
steady arc of high actinic power, lasting and print at A. The machine is thus re 
for about 130 hours continuous burning stored to its original condition 

with one set of carbons. The lamps and When making a single long print, the 
reflector are fastened to a suspension roll of sensitive paper is slipped endwise 
beam which is carried by ropes anchored over its aluminum carrier-rod, which is 
to the top of the support and passing over then inserted into its hole-and-slot bear 
double pulleys, so that only half of the al 
total weight is borne by the operator in 
raising or lowering the loaded beam. The 
reflector hood is hung from the beam by 
two chains, so that it can be dropped by 


hooking down one or more links when the Light at one 


Focus 
7 
Ce 


consumption of the carbons brings the 
ares appreciably below its focal line. 

A Cooper-Hewitt outfit of three mercu- 
ry-vapor tubes can be furnished for the 
No. 42 machine, which will give an equal 
printing speed with about one-third of the 





current consumption, so that the greater = 
first cost is soon saved in the reduced ex " va Surlace 
pense of operation. 

With the machine in its support for 
electric printing with arc-lamps, the 
shutter and lids are thrown open; the sus ' 
pension-beam is lowered so that the re 


flector-hood covers the upper third of the Genter & Civate 


drum’s periphery, and the lamps are close sates bine 

to the exposure surface; the switch on 

the end of the support is thrown in, light 

ing all the lamps at once, or those not 

previously cut out by their individual FIG. 3. VERTICAL SECTION OF RONDINEI 


switches; the spindle is drawn out to LA’S ELLIPTIC REFLECTOR FOR UNIFORM 
gear with the large wheel E (see Fig. 2) DISTRIBUTION OF ELECTRIC LIGHT PON 
and the motor is started by throwing A CIRCULAR CYLINDRICAL SURFAC! 

its switch to the pomt that will give the 

desired forward speed to the drum and its jngs at the two ends of the casing; the 
transparent cover; the tracing or negative = jyotor is run for a moment while the free 
and sensitive paper .are placed face down end of the sensitive paper is fed in at K 


ward on the feed-apron, and are drawn and held by the transparent cover; th 
in at K between the drum and transparent : 

cover, and the latter holds them in close 
contact with the drum while they travel 
around under the reflector-hood; the for 
ward exposure thus continues automati 
cally until the last part of the tracing or 
negative appears from under the hood; Lid Lift 
the motor is then stopped while the spi 
dle is pushed in to gear with wheel G; the 
motor is started again, and rewinds the 
transparent cover tightly around its roller, 
thereby turning the drum backward with 
the tracing and sensitive paper still in 






For R Carrier 
ith Sensitive Paper 
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long tracing in a roll is then slipped over 
its carrier, and inserted in its bearings; 
the motor is started, the free end of the 
tracing is fed in, and the double exposure 
is made as described above As the trac 
ing and print feed out of this machine, 
they drop from the feed-apron into the r 
ceiving-compartment of the casing: of 
while the tracing is thus cared for, th 
print may be rolled up by hand ready for 
development. When making prints from 
several tracings the roll of sensitiv 
paper may be used as described above, and 
the tracings fed in side by side, or on 
after another, until all have passed undet 
the cover. The exposed paper is then 
cut from the roll, and fed out with the 
tracings in reverse order while the print 


ing is being completed 
THE ELLIPTIC REFLECTOR 


The best light from enclosed-ares for 
electric printing 1s obtained by placing 
the lamps directly above the axis of th 
drum, for the strongest rays are thrown 
downward from the upper carbon, and 
the intensity of illumination diminishes 
rapidly above an angle of 40 degrees t 
the horizontal [hese strongest = ray 
then strike directly on the exposure are of 
the drum, and by enclosmg the lamp 
under a_ reflector-hood, especially d 


signed for the Star machine, the weak: 


Tavs are also caught and reflected directly 
upon the printing surface, so that a f 
the light is utilized I} superior effi 
ciency of this form of retlector-hood ( 

| v7 3) depen upol or ginal ipp 
cation of two mathematical principles of 
the ellipse, for the mvention of which | 
first put n lf on 1 rd before the 
sand Reflecs, Cab, ‘ 


Shutter Pulls 
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FIG. 2. END VIEW OF THE MECHANISM OF THE STAR PHOTO-PRI 


NTING MACHINE 
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Franklin Institute at its meeting of Decem- 
ber 21, 1904. It is well known to mathema- 
ticians, first, that a tangent to an ellipse 
makes equal angles with the two focal 
radii from the point of contact; and sec- 
ond, that the added lengths of all pairs of 
focal radii are equal. By using a re- 
flector whose cross-section is an elliptic 
curve, and placing the electric arc at one 
focus, all the rays of light that strike on 
its inner surface will be reflected to the 
other focus, and they will all have the 
same total length. If an equal length be 
subtracted from every reflected ray by 
interposing a curved surface whose cross- 
section is a circular arc with its center 
at the second focus of the ellipse, then the 
reflected rays of light will be all normal 
to the circular curved surface, and will 
be all of equal length and equal illuminat 
ing intensity. The elliptic reflector used 
with the Star Photo-Printing Machine pro- 
duces this effect by having the lamps 
hooked in a fixed position to the suspen 
sion beam, from which the enclosing re 
flector-hood is suspended by two adjusta 
ble chains, as described above, so that by 
means of peep-holes in its curved surface 
its focal line can be made exactly to coin 
cide with all the electric arcs; and when 
the beam is lowered until the ends of the 
reflector touch the rest-brackets at the 
ends of the machine-casing, the focal 
line of the reflector is at the proper dis- 
tance from the axis of the drum, so that 
the latter would coincide with the second 
focal line of the complete ellipse. The 
distribution of the direct and reflected 
light on the curved exposure surface in 
the Star Photo-Printing Machine is so 
nearly uniform, that it is possible to make 
small prints under its reflector with the 


drum stationary 


THE FRANKLIN BLUE-PRINTING MACHINE. 


The writer naturally thinks his own 
machine is the best, on account of its 
earlier meception, its lower cost, its 
smaller size, and its greater efficiency; 
but this paper would be incomplete with- 
out at least a brief description of the two 
other continuous-printing machines that 


are now on the market. The Franklin 
Automatic, Continuous Feed, Electric 
Blue-Printing Machine* consists essen- 


tially of two strips of transparent cellu- 
loid overlapped and cemented at their 
ends to form endless bands, each mounted 
on two rollers that are geared to travel at 
the same speed. The two near sides of 
these transparent bands are kept in con- 
tact by being pressed down on to a fixed 
convexed surface which is located be- 
tween the two runs of the lower band, 
with its chord inclined at about 60 degrees 
to the horizontal. Near and parallel to 
the outer run of the upper band is a sheet 
of plate glass to protect the inflammable 
celluloid from the heat of the arc-lamps. 
Motive power is furnished by a 1/Io 


*Illustrated in the AMBRICAN MACHINIST, 
p. 1782. Vol. 26 (1903). 
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or 1/6-h.p. electric motor mounted at 
one end of the framework, belted to 
a counter-shaft which carries a large 
cone-pulley, from which a second belt 
runs to a second cone-pulley on the driv- 
ing-shaft, and this through a worm and 
reducing-wheels actuates the rollers that 
carry the transparent bands. The speed 
of travel of the bands is therefore varied 
by shifting the belt on the pair of cone 
pulleys. At one side of the machine a 
horizontal feed-table is provided, and a 
perpendicular screen to prevent the dif 
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bands, over the fixed convexed surface 
and discharged into the box on the other 
side of the machine; and during this pas- 
sage most of the light from the lamps 
passes through the glass, and the two 
runs of the upper celluloid band, and the 
print is made. This machine occupies a 
floor space 5 feet wide by 5 or 5% feet 
long, with additional space necessary for 


the operator at both sides and one end. 
THE BLUE-PRINTING MACHINE. 


The 


FEDERAL 
Federal Blue-Printing Machine* 
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FIG. 4. 


fused light of the lamps from shining in 
the operator's and from spoiling 
the sensitive paper. At the other side, on 
the floor, is a dark-box into which the 
tracings and prints drop after exposure, 
and an iron framework which carries the 
enclosed-arc lamps (placed 7 inches be- 
tween centers) and a reflector, with wir- 
ing, switches, etc. In making a print, the 
tracing and sensitive paper (face up- 
ward) are drawn from the feed-table be- 
the contact-surfaces of the two 


eyes, 


tween 


WASHING FRAME FOR LONG 


PRINTS. 


consists essentially of a wooden drum about 
30 inches in diameter, carried in roller 
bearings and revolved by the frictional 
pull of a transparent cover that encircles 
one-half of its periphery. This transpar- 
ent cover is a 24-yard roll of tracing- 
cloth wound upon a let-off wheel which 
is provided with a friction brake, and the 
cover is threaded around the drum, 
through two pulling-rolls, and on to a 


*Illustrated in the AMERICAN MACHINIST, 
p. 874. Vol. 25 (1902). 
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take-up roll, against which several fric- 
tion wheels press. Motive power is sup- 
plied by a %-hp. electric motor belt- 
ed to a clutch-pulley with a _ speed 
regulator, and from there is transmitted to 
the pulling-rolls through a worm couple, 
a bevel couple, and a spur couple of gear 


wheels, on three non-parallel shafts. On 
the feed side of the machine is a rest- 
shelf to carry the sensitive paper and 


tracings, and at the bottom a receiving 
compartment for the tracings and prints 
On the opposite side of 
the machine the lamps 
(placed 7 inches between centers) in a 
plane-sided reflector, are carried on brack- 
ets fastened to the framework in such a 
position that the light is horizontally op- 
posite the drum shaft, and the vertical 
opening of the reflector encloses about go 
degrees of the drum’s circumference. In 
making a print the sensitive paper and 
tracing are held face outward against the 
drum, and pushed up until their ends are 
caught between the drum and the trans 


after exposure 
enclosed-are 


parent cover; after which, in travel- 
ing automatically half around the drum 
they are exposed to the arc lights, and 
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and the metal parts are of brass, alum- 
inum and zinc, so that water will not in- 
jure it. The bottom of this frame is 
immersed in the water in the tank, which 
need be only 2 feet wide by 3%, 4% or 5 
feet long. The upper part is made to slide 
up and down in the lower support nearly 
2 feet, so that the top may be on a higher 
level than the head of the operator. The 
exposed print is wound on a roller, which 
is then placed in bracket-bearings on the 
lower frame. The hinged strip carrying 
one of the two rubber wipers at the top 
of the drawn up, and a 
metallic fastener strip (attached by tapes 


frame is then 
to the shaft of the drying reel) is passed 
over two aluminum rollers at the very top 
of the frame, through the wiper opening 
down under two more aluminum rollers 
immersed in the water, and up to the rest 
on the front edge of the tank. There the 
free end of the exposed print is attached 
to the fastener-strip by spring-clips ar 
ranged so as to prevent tearing, and is 
the bottom of the tank; 
(through a_ rubber attached to a 


laid in and 
hose 
turned to a 


back of the 


faucet ) 
tube 


water 1S 
that 


sprinkler 


passes framework 
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DRYING 


FIG. 5. 


finally drop into the receiving box. When 
the entire length of the transparent cover 
has been through the machine, it 
must all be re-wound on to the let-off 
roll before further printing can be done 
This machine occupies a space 4 
feet wide by 434, 534, or 6% feet long, 
and is over 5 feet high 


run 


floor 


ARRANGEMENTS FOR 


rHE 


WASHING AND DRYING 
PRINTS. 

Where there is a large wash-tank, a 
long print can readily be developed by 
folding it back forth while it is 


pushed under the water or solution, and 


and 


it cam be dried by hanging it in the same 
way from a series of parallel wires or 
cords of moderate length, great care be 
ing taken to prevent its tearmg while wet. 
For developing long prints in a narrow 
tank, and for drying them in a small 
space, the writer has designed a washing- 
frame and drying reel that one person can 
operate. The washing-frame (Fig. 4) 1s 
made of ash, finished with spar-varnish, 





REEL 





FOR LONG PRINTS 


below the top. Then by winding the dry 
ing reel, the tapes, with the fastener-strip 
and the attached blue-print 
back through the water in the tank, and 
up back of the sprinkler which thoroughly 
washes the print. When the fastener- 
strip has passed through the wiper open 


are drawn 


ing, the spring-hinged wiper-strip is re 
leased, and the two rubbers, pressing on 
opposite sides of the washed print as it 
is drawn through, wipe off the loose water 
as effectively as a pair of wringer-rolls 
The drying reel (Fig. 5) is capable of 
carrying 80 feet of material, and consists 
framework 
feet 


rectangular 
3Y2, 42 
long, suitably braced, and carrying on the 


essentially of a 
5 feet high by Or 5 
inside of its uprights two bracket-bearings 
with hinged caps, so that 
tightened with friction 
around the journals of the reel proper 
The latter has a large wooden shaft with 
three or 


they may be 


more or less 


more grooves in which are 


wound the tapes attached to the metallic 


. 


fastener-strip already referred to; and it 
carries at each end a six-armed spider with 
a winding-handle at the end of each arm 
In the inner face of the arms circular holes 
are provided in one spider, and slots with 
springs m the other; and into these, alum- 
inum tubes are inserted as the reel is slowly 
turned, and the developed print is drawn 
from the top of the washing frame around 
the form of a 
The back of the 


the tubes in six-chord 


spiral print is kept in 
contact with the tubes to prevent a slight 
oth 


allowed 


chemical discoloration which would 
a little slack is 
allow tor 


Although 


erwise result, and 


n the winding to contraction 
it takes but 


a short time for the wiped print to dry, 


as the print dries 


the loaded reel can be lifted from its bear- 
ings and an empty one substituted for im 
mediate use if desired 

While the 


frames are 


old-style glass printing 
for 
a few drawings of small size 


perhaps sufficient those 
having only 
to reproduce, a machine that will rapidly 
make good prints of any size 


the 


in the open 


air when weather is warm and the 


sunlight steady, or indoors by day or 


night when the outside conditions are un 
favorable, will prove a very economical 
addition to the photo-printing equipment 


of a large and progressive establishment 


DISCUSSION 


L. lk. RONDINELLA (answering a ques 
tion)—The speed of electric printing in 
this machine is about equal to that of 


clear sunlight through the plate-glass of 


a large printing frame For example, 
the sensitive paper that we have here re 
quires a total exposure of about 80 sec 
onds to make prints either way with the 
dark-blue color that you see; and with a 
made 
equally good blue-prints on this machine 


with 60 


more sensitive solution I have 


seconds’ exposure to electric 
light or 50 seconds’ exposure to sunlight 
The unique feature of the machine is its 
ability to make 


and it is of 


very long prints in 
that 
machine is 
blue-print 
but in a printing-room, where it is 
make a large number of 


small prints, the tracings can be fed into 


one 
piece, course true for 
inaking a single small print a 
not so advantageous as a 
frame ; 
necessary to 
the machine one after another on a long 
roll of blue-print paper, and in that way 
a great deal of time is saved 

HErRING—A 
apparatus could be 


CARI somewhat similar 
made by simply using 
a Cooper-Hewitt tube, and slowly draw 
ing the tracing and blue-print 


the tube, 


paper to 


gether over using the tube as a 


drum. The paper would then be withis 
about inch of the light itself 
Mr. RonpineLLA—It might be possible 


to mount a Cooper-Hewitt tube in that 
that the 
paper could be carried over as described, 


but I fear 


way, So tracing and blue-print 
it would not work very well, for 


it would be difficult to get a good contact 


Wa. McCitettan—The Cooper-Hewitt 
tubes might burn the paper 
Mr. RonpineLLA—I think they would 
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- 
at least melt the paraffin in the tracing 
if brought as close as Mr. Hering sug- 
gests. Of course, there is comparatively 
little heat from the Cooper-Hewitt lamp, 
but when you put your hand on it you 
find that it is pretty hot, and if you kept a 
tracing against it long enough to print, | 
think there would be trouble. The Cooper- 
Hewitt outfit that we furnish with my 
42-inch machine is a very compact ar- 
rangement the three or four 
tubes are each in its little elliptic reflector, 
which carries the neces- 


where 


in a framework 
sary resistance coils on top, and is low- 
ered over the drum to a rest position 


where the axes of the tubes are two inches 
from the printing surface. 
Tue Presipent — Is there any danger 


when turning the drum back, of the trac- 
ing or the paper slipping and making a 
secondary exposure ? 

Mr. RoNDINELLA—We 
that experience. I do not see 
could they 
close together by the transparent 
fastened to the drum and com- 
other drum 


never had 
how it 


have 


occur, because are pressed 

cover 
which is 
pletely encircles it In the 
machine which I spoke of, I think slip 
page is possible, although I have seen 
very good prints made on it. 

F. G. THorn—When the print returns 
the second time past the light, is it re 
moved from the machine or can it be run 
through again without displacement ? 

Mr. RoNbINELLA—Repeating the com- 
plete exposure is an experiment that I 
have not tried, for it is possible to use a 
speed slow enough to print even through 
forward-and 


that a 


with one 
return run. [_ think, 
short tracing could be run through again 
if it were do so; but | am 
afraid that with a long tracing, on account 
the tracing 
little 


a paper-negative 
however, 


desired to 


of the skewy character of 
cloth, it would probably run in a 
differently the second time, and possibly 
blur the print. If several small drawings 
are made on absolutely different imate- 
rials, the tracing cloth and bond paper, 
for instance, you cannot get anything like 
uniform results when printing them to- 
gether in any apparatus; but if all are 
made on tracing cloth, there might be per 
haps a little darker shade in one than in 
another, but they could all be good 
prints. 

Mr. THoRN 
of linen, even off the same roll, handled 
by different draftsmen, perhaps one will 
be on the board two hours, another on the 
board a week; there is also a difference in 
the draftsmen; one may have a little more 
moisture in his hand, and the tracings will 
be a little more opaque. Or one of the 
tracings may have been in its drawer two 
years, and the operator has to judge by 
the linen or paper whether it will give 
quick results or not, whereas if the oper- 
ator could examine each print by turn- 
ing it back, I think he would get much 
better results. 

Mr. Ronpine_ta—lIt 


If you take several pieces 


takes more ex- 


perience on the part of a photo-printer 
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to see the ultimate color from an undevel- 
oped print than it does to foretell the rel- 
ative translucence of several negatives 
or tracings. So if he is familiar with the 
sensitiveness of his paper, he can judge 
how long to expose each different negative 
or tracing. With paper, 
when making a print from one tracing 
in a frame with hinged back he might de- 
termine the necessary exposure by bring- 
ing in the frame, and examining one end 
of the print. But when printing from sev- 
eral tracings at one time, it is impossible 
to do that, in a frame or in any other ap- 
paratus, without misplacing some of the 
tracings and spoiling the print. The usual 
and best way to determine the sensitive- 


a new lot of 


ness of new paper is expose a small scrap 
of it under a tracing in the printing appa- 
ratus for a measured length of time, and 
the character of the developed scrap will 
show whether a longer or shorter time is 


necessary for the prints made subse- 
quently. 

Mr. McCLetLtan—How are those long 
prints dried? 

Mr. RonpdINELLA—The long print on 


the wall, which is three feet wide, was 
washed in the washing-frame and dried 
on the reel described in the paper, and the 
compactness of the apparatus 
judged from the fact that 
was done by sunlight on a bracketed track 


may be 
the printing 
outside of, and was washed and dried in 
side of, a closet measuring 4% by 9 feet. 
The long narrow print was washed by 
hand in a tank by folding it back and 
forth in the water, from which it was re- 
folded, and then straight- 
fold 
spring-clips on a drying wire. 
the wet print must be wound on the reel 
or hung from the wire with a little slack 


moved when 


ened out as each was fastened to 


Of course, 


to allow for contraction in drying. 

W. F. BaALLincer—Would it pay to in- 
stall this apparatus, say in an architect’s 
office where blue-printing costs from $50 
to $60 per month? Can the blue-print 
paper be bought already sensitized or can 
the operator sensitize it? 

Mr. RonpINELLA—The 
bought already sensitized in rolls of ten 
or fifty yards, which may be carried and 
kept in the machine; not only for making 
blue-prints, but for making paper nega 
tives with translucent lines on an opaque 
background, and positive prints with blue 
or dark-brown lines on a_ white back- 
ground. As to whether the expense of 
the machine would be warranted in an 
office whose blue-print bills amount to 
$50 or $60 a month, I think I can answer 
without quoting figures, by saying that 
the cost of the machine would be saved 
probably in nine months if a boy was al- 
ready employed who could run the ma- 
chine; while if it were necessary to em- 
ploy a boy especially for the purpose of 
operating the machine, it might take a 
year to save the cost. Of course, it 
would not be necessary to pay very high 
wages to a boy who could operate it, as it 
requires but little skill. 


paper can be 
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Mr. Herinc—What is the cost of cur- 
rent per hour for the apparatus, at the 
usual city prices? 

Mr. RONDINELLA—For operating this 
machine on either rt10- or 220-volt cir- 
cuits each lamp requires 715 watts per 
hour; and, figuring the cost of the cur- 
rent at 10 cents a kilowatt hour, the ex- 
would be about 7 cents a lamp, 
than 30 for four lamps 
per hour, running continuously. With 
this machine only, that expense may be 
avoided by using stunlight when it is 
strong and clear; but when it is weak or 
variable, the time saved by electric print- 


pense 


or less cents 


ing and the more uniform results will 
compensate for the cost of current. 
EucGENE D. Hays—In relation to the 


amount of heat given out by the Cooper- 
Hewitt: tubes, I wish to say that we place 
them 134 inches away from the film of a 
photographic negative without damaging 
the That is, 134 
inches in an enclosed frame. Consequently, 
in a blue-print frame, with a little venti- 
lation, we would be able to get at least 
that and that will very 
rapid results. I have been able to secure 


negative in any way. 


close, give us 


a very satisfactory print in 20. sec- 
printing through 
paper which takes 11% 
Franklin blue-printing 
same result. 


[Illustrations and descriptions of other 


onds, glass only, on 
minutes on the 


machine for the 


apparatus for this purpose can be found 
in the AMERICAN MACHINIST as follows: 

Pittsburg B. P. Co.’s Machine, p. 1218, 
Vol. 23 (1900); p. 601, Vol. 24 (1901); 
p. 423, Vol. 25 (1902). 

Paper by S. L. G. Knox (A. S. M. E.), 
p. 642, Vol. 24 (1901) 

Dietzgen machine, p. 1661, Vol. 25. 
Combination daylight and electric ma 
Vol. 27 (1904) 
Johnson-Prentice machine, p. 235, part 


I, Vol. 27.—Ep.] 


chine, p. 224, part I, 





The Largest Steel Ingot. 


\t the Manchester works, Openshaw, of 
Sir W. G. Armstrong, Whitworth & Co., 
Ltd., the largest steel ingot that has ever 
been made was cast recently. It weighed 
not less than 120 tons and was cast by the 
Whitworth system of fluid pressure, the 
120 tons of molten steel being poured out 
from the melting furnaces into a_ steel 
ingot-mold weighing 180 tons. The whole 
was then pushed under a hydraulic press 
having a ram six feet in diameter, with a 
working pressure of three tons per square 
inch, capable of exerting a total pressure 
of 12,000 tons, and the ingot in a molten 
condition was subjected to this pressure, 
the result being to make it homogeneous 
and sound throughout. The ingot is in- 
tended for the huge low-pressure rotors 
for the 70,000-h.p. Cunard turbine liners. 





A rusted and waxed iron pattern will 
draw better, other things being equal, than 
a brass pattern. 
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Rational Methods of Gas-Engine Powering. 


SANFORD 


By 


selection of the speed and cylinder dimen- 


“gas-engine powering” is meant the 


sions of a gas engine to develop a given 
By 
is to be understood internal 


amount of power with a given fuel. 
“gas engine” 
combustion engine, which includes gaso 
lene or oil engines, as well as engines op 
erated with actual gas. General principles 
are given which will enable approximate 
results to be obtained without experience 
Rational 


enable exact 


formulas are given which will 


results to be obtained if ac 


tual coefficients, etc., are known from pre 


vious experience Only four-cycle sta 
iionary engines are considered 
ROTATIVE SPEED 
The first matter to be decided is the 
rotative speed. The selection of this is 
largely a matter of caprice, although a 
general rational rule can be given Phe 


greater the speed the smaller an engine 


for a given power; hence the greatest pos 


sible safe speed must be selected The 
considerations which limit speed are, first, 
rapidity of wear of rubbing surfaces, and, 
second, vibration and pounding It is 


probable that the latter are the most im 


portant. It can be shown that engines are 


alike so far as vibration and pounding are 


concerned if the rotative speed is such 
that the “initial inertia pressure” is the 
same. “Initial inertia pressure” is the 


average of the two values at the ends of 
the stroke of the pressure in pounds per 
square inch of piston corresponding to the 


inertia of the reciprocating parts 


If / represents this pressure, it can be 

shown that 
] 00001421 wl N’ 

where w is the weight of reciprocating 
parts per square inch of piston, / is the 
length of stroke in inches, and N is the 
number of revolutions per minute. If we 
know the proper value of J from previ 


ously built engines, we may select the rota 


from the rela 


tive speed of a new engine 
tion 

om 265 | 7 

Vl NE 

for the usin] 


zw’ is about 1.7 iype of single. 


acting, trunk piston gas engines.* For gas 
engines of usual proportions and charac 
ter, a safe value for / is 15.4 pounds per 


inch Inserting these 


square values, we 
obtain as a value for the number of revo 
lutions per minute, N, which will give 


proper conditions as regards vibration, 
800 
Vl 
where /7 is the length of stroke in inches 
This 


incide 


N= 


rational rule will be found to co 
Of 


which 


well with modern practice. 


course, circumstances may occur 


will make much greater or less speeds 


desirable. However, the rule gives a safe 
*See “Gas Engine Design Constants and 
Formulas,” AMERICAN MACHINIST. Vol. 27, 


p. 482 


A. MOSS. 
general guide. The constant can be varied 
to suit special circumstances 

Often the speed is decided by empirical 
ly fixing upon the “piston speed.” This is 
the average speed of the piston in feet per 
minute, countmg all strokes. If N is the 
revolutions per minute and / the length of 
N 
/6 
\ piston speed of 600 feet per minut: 


stroke in inches, the piston speed is 


is found to give good results in average 


cases. For small engines, this gives un 


rotative speeds, however, and 
to 400 feet 
On the other hand, 600 feet 


duly high 


lower values are used, down 


per minute 


per minute unduly low rotative 


Lives 
speeds for large engines and higher values 
are used, up to 800 or even 1,000 feet pet 


minute 











: * De 

xthaente Mean Effective Pressures, 
oF sisu al Lbs. per 8q. In 
g™=~- > oe 
@. °: ‘ ~ 
e2e 2X> 
oF c Approximate Brake Horse-Power 
es : of Engine 
= | Sor 

1 Less. 10 25 50 6100 «6200 = 500 
50 40 60 65 70 75 

60 35 65 70 75 80 

70 30 70 75 80 85 85 90 95 
80 28 70 75 R5 90 90 95 100 
90 26 90 05 9 100 105 
100 24 95 95 100) 100 110 
110 22 95 95 100 100 110 
120 20 100) «100 110 


Four-stroke cycle engines, atfnll power, using 
average natural gas or manufactured illuminat 
ing gas (87 B.t.u. per cubic foot of perfect mixture) 
For gases with other values, multiply by factors 


similar to those of Table 5 


PARLE Il. VALUES OF MEAN EFFECTIVE PRI 
SURE FOR GAS ENGINES 
The rational rules above given, on the 
basis of a value of 15.4 pounds per squart 
inch for the “initial inertia pressure,” can 
be shown to give for the piston speed 
133 l / 
where /] is the length of stroke m inch 
[his rational rule will be found to « 
incide very *closely with the empiri 
values above given 
RATIO OF LENGTH TO DIAMETER OF CYLINDER 


\ttempts have been made to develop a 


rational criterion for the ratio of stroke to 


cylinder diameter for the usual type of 


gas engine, based on considerations of 
average amount of surface exposed to 
cooling, etc These have not been very 


conclusive, however, and we must look to 
for guidance in 
that the 


current 
It will be 


average practice 


this matter found 
times the cylinder diam 


the 


stroke is about 1.5 


eter for usual ratio becoming 


cases, 
1.00 or 2.00 under special circumstances 
MEAN PRESSURE FOR AVERAGI 


EFFECTIVE 


FUEI 

The power produced by a gas cngine 1s 
well known to be proportional to the avert 
and the vol 
The 


pressure during the 


age pressure in the cylinder, 
ume swept by the piston in unit time 


value of the average 


compression and explosion strokes is called 
the “mean effective pressure,” often abbre 
viated to M. E. P 


given by the mean height of the indicator 


Chis is the pressure 


card. The M. E. P., the number of ex 
plosions per minute, and the length and 
diameter of cylinder give the power de 
veloped, as shown by the formulas given 
later. 

The M. E. P. is theoretically independ 
ent of the size of cylinder, and depends 


only on the compression pressure and kind 


of fuel. However, the larger the cylindet 
the less the cooling surface per cubic foot 
of cylinder volume, and therefore the less 
the reduction of pressure by cooling from 
the the M. E. P. in 
creases with size of engin 


the M. E. P 


pressure 


water-jacket, hence: 


Theoretically, mcreases 


with the compression Llowever, 


various complexities enter into the actual 
case, so that a limit 1s reached, after which 
increase of compression gives little or m 
increase of M. | P 

No rational procedure has ever been de 
\ loped Tot taking all of thes matters 
into account, hence we must predict M 
kK. P. empirically lable 1 gives the result 
of my conclusions of average modern prac 
tice, as the result of examination ot i 
large number of engme test \s stated 
the table applies tk the case ot verace 
natural gas or manufactured iluminatineg 
gas \leans { derivu Value te othe 
fuels will be given er. Values are giv 
for various compre pre Meat 
for selecting compt pressure for any 
VIVE « ) Vi‘ te! 

Of cour conditions vary greatly, ) 
that Table 1 can only be considered " 
rough g@uicde \ im more reliable tab 
can be ¢ tructed by builder for . 
single typ Or engine 

If th ( inder content il egi 
ning of compre 1 re highly heated | 
hot cylinder walls, et ir by mixture will 
nexhausted prod previous con 
hustion. r uw ti ! reatly dilute 
with air, the mean effective pre re W 
be Ie tl the va f Table ] vl h 
gives ilues fo rage design If the 
desis yo! r better than the aver 
iwe, the value vill vary accordingly 

SELECTION OF COMPRI ION PRESSURI 

| p) » the p 1 W Ile the lo < dl 
to increased compre mn balance the 
gains, the higher the compre mn the bet 
ter the result Llowever, there 1s often 
another limit to tl desirable value ot 
compression, “pre-ignition lf the tem 
perature at the end of admission high, 
the increase of temperature due to com 
pression will heat the ga heyond thei 


ignition point, and they will explode be 
fore the end of the compression stroke 
lhis may cause considerable loss 

[he ignition temperature of the variou 
gas-cngine fuels varies, that oft gasolene 
being lowest lhen come kerosene, crude 
oil, illuminating nd blast-furnace 
gas, in the order give 
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In order to prevent pre-ignition, either 
the admission temperature or the com- 
pression pressure must be kept down. If 
the combustion chamber and _ exhaust 
valve are well jacketed, the admission 
temperature will usually be kept low 
enough to permit of any compression pres- 
sure desirable from other reasons, with- 
out pre-ignition. An exception must, 
however, be made in case of kerosene oil 
or crude oil. These must be initially 
heated in order to vaporize them, and this 
causes pre-ignition to occur at lower com- 
pression pressures than are otherwise de- 
sirable. 

As stated, if the combustion chamber is 
sufficiently jacketed, we may select the 
compression pressure from other consid- 
erations without fear of  pre-ignition. 
However, in many cases there is not suff- 
cient jacketing, and then the matter of 
pre-ignition limits the compression pres- 
sure. For average jacketing, a gasolene 
engine can carry a compression pressure 
of only 60 pounds per square inch gage; 
an illuminating gas engine of only 70, and 
a natural gas engine of 90 pounds per 


° ~ . ‘ 
square inch gage. Engines with less than 


average jacketing must have less com- 
pression to avoid pre-ignition, and well- 
jacketed engines may have greater values 

On some engines a piece of uncooled 
metal of some kind projects into the com 
bustion chamber. ‘This is frequently the 
case with the point of an electric igniter. 
A rib may also be placed where the 
jacket cannot keep it cool. Such a piece 
of metal retains heat enough to cause 
pre-ignition with very low compression 
pressures. The remedy is to avoid ribs, 
sharp corners, etc., in the combustion 
chamber, and to keep the igniter points 
near and well connected to a thoroughly 
jacketed surface, so that heat is con 
ducted from them readily. 

The above general considerations will 
give a rough guide for selection of com 
pression pressure. Table 1 also gives the 
clearance percentage necessary to produce 
a given compression pressure. The values 
are empirical and are conclusions from 
examination of many tests. 

EFFECT OF FUEL ON POWER. 

The values of mean effective pressure 
n Table 1 are for average natural gas or 
manufactured illuminating gas. We will 
now discuss the derivation of values for 
other fuels. The value of a gas for en 
gine purposes depends upon the pressure 
which results after explosion. This de 
pends directly upon the products in the 
clearance space after exhaust, the specific 
heat of the gas, the heat of combustion 
and the rate at which heat is lost to the 
jacket while inflammation is occurring 
The rate at which heat is lost and the 
clearance products are probably the same 
for different gases in the same cylinder, 
and depend almost wholly upon the form 
of the cylinder and the total amount of 
heat generated. The “volumetric specific 
heat” or the heat which raises a cubic 
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* Values taken from Table 2. 
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ture at 60° and 


Additional results—Density— .(3775 Ibs. per cu. ft. at 60° F. and 14.71bs. per sq. in. Lower value 
heat of combustion,—575.8 B. T. U. per cu. ft. gas at 60° and 14.7 Ibs. per sq. in. Ratio 


a perfect mixture—5.649. 


TABLE 3. SAMPLE GAS CALCULATION FROM 





* Average Volumetric Analysis. ls=5 P 
e |S877 
z 32382 
; . . naw esw* 
— S * | 9 y 23% Bae 
5/4/59 || © |S8"igaas. 
“38 3 8 %&S 
fee} ins ° 
Coal gas (illuminating) . ~at a .03 05 45 40 05 | 622.1 
Coal gas (weakest explosive ‘mixture)... ULCER: SONY Co POR PRS.) MIG MRE 
CORD SVOM BOB ccccccccccccesccccccoeccece: .u2 .18 .03 57 19 01 | 364.7 
Air or Siemen’s Producer gas (theoretical) ...... 65 35 evans tie cae 
a vcccndeceuteeeee eaves U4 .62 23 Os 03 165.4 
Co rr Ce ween sae 50 | 300.5 
Water gas (actual)... ..cscccess i ae U4 44 5 5 es ee | 278.2 
Water gas (carburetted).................. 04 .04 .25 35 1s 14 | 663.3 
Producer gas (theoretical) .......... ww baleen .45 39 16 er 170.7 
Producer gas (anthracite)................ 07 AT 27 18 01 160.3 
Producer gas (bituminous) .. “ee .. Of 0 .22 .20 eine 04 218.3 
tn seb ius es ne este-eneheewres sheunenel . wae teweeae 02 I tevwens 830.8 
Blast furnace gas........... eee .58 BU FED beccndatoscess 102.7 
eet er ae ee Me nee 31 46 16 874.1 
Acetylene gas (pure) ......... Fann eniel ee eedeles ceesien orl siesceles .-| 1,483.0 
Carburetted air or gael gas, 2 — 
gasolene per 1,000 cu. ft.. édbewelesss 214.2 
Pure gasolene vapor............ nacee 
Pure kerosene vapor at 150? 7 ck eeen lodsonnlooesndlons 2,526.0 
Taylor anthracite (average). seustetneeleues 084 = .527 ss LS ‘174 U2B) .ccccel 131.3 
Taylor anthracite (minimum) ...... .091 .569 .i60 .152 ee } 115.0 


rTABLE 4. HEAT OF COMBUSTION OF GASES USED IN 
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foot of the gas one degree, is practically 
the same for all of the mixtures we deal 
with, so that the final temperature and 
pressure of a cylinder full of gas do not 
depend upon the composition of the pro- 
ducts of combustion. 

Hence the only thing it is necessary to 
know is the total heat generated by the 
gas. In order to obtain the best results in 
most gas engines, the air and the fuel 
should be in about the proportion for per- 
fect combustion. The air for the com- 
bustion of different gases varies greatly, 
and of course this air must enter the 
cylinder along with the gas. Therefore 
the criterion of the value of a gas for our 
purposes is the heat of combustion of a 
cubic foot of a perfect mixture of air and 
gas. That is, the power of a gas engine 
of a given size depends almost directly 
upon the heating value of the gas per 
cubic foot of perfect mixture. This, then, 


Ss ee sbvscertenadas 1.00 
Water Gas (uncarbureted) .................. 1.00 
i aa — 93 
Air Gas (Siemens Producer Gas) pation. eaeats 79 
Carbureted Water Gas....... ‘ wece CD 
Anthracite Producer Gas.. : 80 
Bituminous Producer Gas......... ; 87 
Blast Furnace Gas.......... ae. Renee soba 67 
Acetylene Gas............... es aa 1.28 
Gasolene (liquid, vapor, or vaporized and 

eee rieeeeeaes Bale 
Kerosene (vaporized alonejor mixed with) 

air, and entering cylinder at about 150» F. 90 
Taylor Producer Gas (R. D. Wood Co.) ....... 73 


The M. E. P. for any gas is found by multiplying 
values of Table 1 by these factors 


TABLE 5. RATIOS OF HEAT OF COMBUSTION 
PER CUBIC FOOT OF PERFECT MIXTURE, TO 
VALUE FOR AVERAGE NATURAL GAS OR 
MANUFACTURED ILLUMINATING GAS—87 


is the first thing to be computed or ascer 
tained in designing a gas engine 
Table 2 gives the heat of combustion 
and air for combustion per cubic foot, 
for all of the usual elementary gases 
Table 3 gives a scheme for computing 
from these the “Heat of Combustion per 
Cubic Foot of Perfect Mixture” for any 
gas, from a volumetric analysis. Some- 
times the density of the gas and the heat 
of combustion of a cubic foot of gas are 
also desired and these are therefore added 
to Table 3 for the sake of completeness 
Table 4 gives the average volumetric 
analyses of various gases commonly used 
in gas engines, and the values of the 
“Heat of Combustion per Cubic Foot of 
Perfect Mixture,” as computed by the 
method of Table 3. The last column of 
Table 4 therefore gives relative value of 
the various gases for gas engine purposes 
The ratio of the values of “Heat of 
Combustion per Cubic Foot of Perfect 
Mixture” for two gases is also the ratio 
of the powers produced by the gases with 
a given cylinder, or the ratio of the mean 
effective pressures. Hence the ratios of 
the numbers in the last column of Table 
4, to the number for average illuminating 
gas, 87, gives a set of factors as given by 
Table 5, for deriving the mean effective 
pressure for any gas from Table 1. 
RATED BRAKE HORSE-POWER AND INDICATED 
HORSE-POWER. 


The rated brake horse-power is the 
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nominal power for which an engine is 

sold. It is customary to have the cylin- 

der of such size that it can deliver about 

one-eighth more power, that is, stand 124 

per cent. overload. 

The values of Table 1 correspond to the 
area of the indicator card, and are to be 
used in computing the indicated horse- 
power, or I. H. P. The ratio of this to 
the maximum brake horse-power is called 
the mechanical efficiency. This averages 
about .80. That is, the maximum brake 
horse-power is about 80 per cent. of the 
indicated horse-power. Hence the rated 
brake horse-power must be multiplied by 
1.125 
0. oO 
the indicated horse-power. 

SIZE OF CYLINDER FROM MEAN EFFECTIVE 
PRESSURE AND INDICATED HORSE-POWER. 
Having found the indicated horse-powe1 

from the considerations given in the last 

paragraph, and selected the mean effective 
pressure from Table 1, using a factor from 


the factor - or about 1.4 to give 


Table 5 if necessary, and selected some 
method for deciding ratio of length to 
diameter of cylinder, and rotative or pis 
ton speed, the matter of deciding the 
cylinder dimensions is only a question of 
arithmetic 
he fundamental relation is 
CALE. P)LXaxa 


33,000 


I. H-P. 


where L is the stroke in feet, a is the 
cylinder area in square inches, and x the 
number of explosions per minute, which 
is half the revolutions per minute in a 
four-cycle engine at maximum power 
This reduces to 

LH-P.=' M.E.P.\)L1xXx d*x N 

1,008,500 

where 7 is the length of stroke in inches, 
d is the cylinder diameter, and N the re 
volutions per minute. If we determine 
speed by selection of a value for piston 
speed, in feet per minute, the above equa 
tions reduce to 

Diameter of cylinder (in inches): 

sro, | l. H-P. 
WV. E. PX Piston Speed 

[hen the length of stroke is about one and 
one half times the cylinder diameter, and 
the rotative speed is calculated from the 
piston speed, the relation being R. P. M 

6 X piston speed length of stroke 
If we decide rotative or pis 
ton speed according to the rational rules 


in inches 


above discussed, taking Seo as the 
Vi 
value for the revolutions per minute, we 
have the following: 
Diameter of cylinder (in inches) 


1. H-P. 
ss | 
SS TLE P.XS 7 


where 7 is the length of stroke in inches 
This equation is best solved by trial and 
error. A value of / is to be guessed at, 
and the corresponding value of d found 
If the resulting ratio of / and d is not 


*) 
a 


desirable, a new value of / is to be as- 
sumed. The value of / will be found 
to have little effect on the value of d. By 
making a few trials, values of / and d can 
be found, having a ratio of about 1.5. The 
rotative speed is then found from the re 
lation R. P. M.= 800 /y 


The Value of Articles in Technical 
Journals—Oslerism in the Ma- 
chine Shop— Some Things Sug- 
gested by a Visit to City Shops. 


BY E. R. PLAISTED 


| have long contended that one can get 
a better insight into the working and con- 
struction of a complicated machine from a 
carefully written and illustrated magazine 
article than from ordinary observation and 
examination of it. A recent trip to some 
of the largest New England cities and 
their machine shops has given me a 
chance to compare the advantages of the 
two ways oi seeing—through one’s Own 
eyes and through the eyes of the camera 
and the technical journalist 

Possibly my experience was an ex- 
brought 


ceptional one but it certainly 


home to me how mighty effectual 1s our 


modern technical press in giving one a 
thorough and comprehensive idea of 
something one has never seen; not only 


does this apply to the machines but to 
the shops where they are built. Of course 


a personal inspection supplements and 
extends the knowledge gained by read 
ing, and vice versa, but in traveling up 
and down endless rows of machines, from 
room to room and building to building 
I failed to gather as correct an idea of th 
plan and magnitude of the shops I visited 
as I get from a good magazine article 

The backwoods draftsman who is shut 
away here in the mountains from contact 
with his mechanical kind has to depend 
in a large degree on the technical papers 
and trade literature to keep in touch with 
the progress made in mechanical lines ; 
as a result of my trip I picked up some 
“points” and detailed information that I 
would have missed otherwise but I came 
home with a new respect for the efficiency 
of the technical papers and also for the 
equipment and efficiency of the back 
woods machine shop and drafting room 

I have no intention of wearying you 
with the details of what I saw; though 
so new and interesting to me they are 
doubtless mostly old stories to your 
readers in general; T will mention but two 
conditions which I found in sharp con 
trast to what I have become accustomed 
to here Possibly even those who are 
most familiar with them in the cities may 
gain a new point of view from the impres- 
sion they made on the understanding of 
a receptive backwoodsman 

I had « xpected to find “red tape” much 


more in evidence than at home, and I was 
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Also I had expected to 
find the newest and most efficient appara- 


not disappointed. 


tus in almost universal use, and I was dis- 
appointed. In a drafting room employing 
over half a hundred men | found them all 
using the parallel ruling device invented, I 
think, by 
to return to the Tee-square over a dozen 
ago. 
one of your correspondents who claims 


Sergner, and which I abandoned 


years I believe I am not the only 
to be able to turn out much more work in 
a day by using the Tee-square on both 
front and end of the board than by draw- 


ing all verticals, regardless of their 
length, with the triangle. After using 
the Universal drafting machine for a 


couple of years I should much dislike to 
hack to either of these, but of the two 


go 
| would take the square in preference to 
the parallel ruler, both as regards ease 
and comfort in working and in time saved 

I suppose “red tape” is much more es- 
sential in the management of a big shop 
but 
even in 


in either city or country, one can 


casily have too much of it, the 


higgest of them. My information on this 
point is but | 
reliable. I was told by a young machin 
ist who had recently left the home shop 
that he 


second hand believe it 


would be glad to get, for fine fit- 
ting, many of the files we send into the 
casting cleaning room, and that it took 
about ten minutes of formality and folde- 
ro’ to get a little wad of waste no big- 
ger than all our men constantly carry in 
the hip pocket 

Irom this it seems a rather open ques- 
tion whether the country shop was really 
extravagant with its files and waste or 
whether the city shop is spending dimes in 
the effort to prevent a waste of pennies. 


We do 
keep a 


not consider it true economy to 
fiddling 


away with a badly worn file, and the life 


high-priced machinist 
of a file depends not on the length of time 
it has been in use but on the amount of 
work it has done.. 

But the thing which made by far the 
most powerful impression, and which- 
condition seemed common to all the city 
shops, was the scarcity of workmen who 
could be called old, or even elderly. 

This struck me as being so strange that 
I immediately asked if they now practiced 
Oslerism down that way. My informant 
would not admit such to be the case but 
he did say they practically never hired any 
but young men and that when these grow 
old they drop out. When they grow old 
they drop out. Where 
they drop to? At the risk of again get- 
ting into water too deep for me, as I did 
by my first reply to Entropy, I submit this 
problem. 


do you suppose 


It hardly seems probable that the per- 


centage of workmen who accumulate 


enough property before reaching the age 
of 50 to them to 


retire fron 


active work is greater in the city than in 


enable 


the country; it is. doubtless, much smaller, 
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and even if such were the case is it wise 
to compress the growth, education, and 
accomplishment of a normal life time into 
the first fifty years? Is it not better to 
mix in a little more relaxation with the 
“strenuousness” of the earlier years and 
so prolong the usefulness of those that 
should come after experience has ripened 
the judgment and while the hand yet pos- 
Does it pay 
pace so hot that all a man’s 


sesses its skill and strength? 
to keep the 
energy and 
out at 50? 
the survival of the fittest will take care of 
all this without need of fret or worry on 
the part of anybody. I hope it will, but 
with man’s propensities for improving on 
somewhat 


usefulness have been burned 
Some might say the law of 


nature this law has become 
inoperative. 

We take the kittens nature would have 
drowned, exterminate their microbes, 
deodorize them, fatten them on peptoniz- 
ed “hygienic” foods, and exhibit them at 
the must be admitted 
that these puny 
things does prove a prize winner. 

I'd 


recommended 


cat shows; and it 


once in a while one of 
Speaking for myself, much rather 
take the by 
the heathenishly humane Doctor, even at 
35, than the 
existence commercial 


speedy exit 


endure high-pressure 
that modern 
have forced upon a 
And as long as this is denied 


con- 


ditions great many 
people. 
us, both by law and by religion, | mean to 
take good care that my last years shall 
not be in nursing a broken down 
stomach and_ shattered nervous 
My theory of the value of dumb-bells in a 


much 


spent 
system 
drafting room is applicable in 
wider fields; it is the quality of a man’s 
thinking that counts, not the mere quan- 
tity of it, when his work is of a sort that 


demands thinking at all. It is much like 


the case of the file, after all. It doesn’t 
pay to use one after it is too dull, it 
doesn’t pay to toss it aside before it 


is worn out, and a few misplaced strokes 
when that file is new go a long way to 
ward determining its life and efficiency. 
\ good many years ago, while making 
plans for re-modeling a small manufac 
New 
is nevertheless, the largest of its kind in 
the 
moteness and isolation of the place that 


turing plant in Hampshire (which 


world) I was so struck by the re 


I asked the wealthy proprietor why he 
did not build the new shop in some large 


town. At the time I did not take in 
the full meaning of his answer, which 
was that if he were to move to such a 


place he would feel that he had lost his 
that, in homely Yankee 
metaphor, he would sooner be a big toad 


identity, our 
in a small puddle than a small toad in 
puddle. After my 
drafting room with some where so many 
can better 
the New 
The advantages 
that I 


a big contrasting 
men are employed I think | 
appreciate the 
Hampshire man’s reply. 
life 


significance of 


are not so great 


of country 
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would willingly locate on a hill farm, 
“forty miles removed from a lemon,” but 
I would prefer even that to some jobs 
that command good wages in the cities. 

To get back to my point again, the 
scarcity of old men in the city shops: 
How different it is in some of the larg 
est and best of the rural shops, notably 
that of the Fairbanks Scale Company at 
St Johnsbury, the Vermont town that 


Tecumseh Swift seemed to think was a 


close approach to the ideal as a resi- 
dence for a workingman. There they are 
proud of the fact that some of their 


workmen have been with them for a score 
of years after passing the Osler limit, 
and the well preserved appearance of 
these old patriarchs of the machinist’s 


trade shows that they are still of much 


use in the world—more useful in some 
ways than many a younger man. 
Regarding the value of a well illus- 


of a machine, I do not 
call to mind a better than the 
new Jones & lathe. At 
the time this came to my notice in the 
AMERICAN MACHINIST we had had one of 


trated description 
instance 


Lamson turret 


these in operation several weeks and | 
had spent a good many odd moments in 
watching it at work, as well as longer 
periods of prying into its design and con 
struction when it was not in use. It 
is my belief that I learned more of the 
true inwardness of that machine in a 
single reading than in all the 
time I had put in on the thing itself 
Looking back on my trip (and a per 


hour’s 


spective view is usually ‘the truest one) 
I am very glad I went and shall try to go 
oftener in future. There are ways in which 
the large shop must always be ahead of 
the small one, regardless of its ‘location 
and a man who travels with his eyes open 
fail to find.a few things new to 
his 


cannot 
that 
with 
I before remarked, | 
with a new for the 
machine shop and the backwoods draft- 
equipment 


apply to own 


but in 


him he can 


work advantage ; spite of 


this, as came home 
respect backwoods 


ing room, both as to their 


and their methods. 


The Engineering Record calls attention 
to the desirability of finding some way 
of changing blueprints to a color which is 
more readily photographed, as for instance 
ereen. Where it is the practice to make 
assembly drawings by tracing from photo 
graphs to a reduced scale of the’ details, 
or to preserve by photography records of 
large drawings which come into an office, 
it is found that some of the blueprints do 
not give good negatives. The blue has 
been changed to a green which rapidly 
fades away, but a more permanent process 


is needed. ‘ 





The diameter of the iron in the link in 
eighths, squared and divided by nine, gives 
the safe load in tons for chains, 
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Engineering Reminiscences. * 


BY CHARLES 


these reminiscences, | 
confine myself altogether to a r 


sequence of time, but shall take up what 


ever | remember, sometimes without ri 


gard to its connection and sometimes als 
much 


without association with « ngwjeer 


ing. 


I fancy your readers may be amused 


with accounts of how I got into England, 


¢ ’ » 1 . 
out of Portugal, after the 


and how I got 


opening of th Oporto Expositic n 


Being anxious to reach London as 


quickly as possible, after a tedious voyag: 


of twelve days on the old “Africa,” I left 


the steamer at Cork, to go through with 
7 

the mail The custom-house inspector 

first interested me. On the little boat by 


which the mail is transferred from thi 


ship to the shore, two of the representa 
tives of the Queen were anxious to know 


if I had 


trunk. 


any liquor or tobacco in my 
They were quite satisfied with my 
A personal exam 


Truthful 


. ] : 

reply in the negative 
ination they never thought of. 
themselves, I moralized, they do not sus 


pect untruth in others. Their next ques 


tion was, “Have got the price of a 


you 
glass of beer about you?” I made them 
half 


their modest request, and stamping me as 


happy with a crown, several times 


an American, free with his money. I pur 
and 


ticket to Londo1 


should go 


chased a first-class 


received the assurance, that ] 


through with the mail. I was the only 
passenger on the train of two coaches, 
besides the mail van It was late at 
night. The regular passenger train had 
gone some hours before. Not being up 


I did not know how 
| | 


in the English ways, 


lf comfortable, but sat 


I might make myse 
up all night, dozing as I could. I did not 


sleep after two o'clock In that high lati- 
tude it was already light enough to see 


fairly well 
After 
through a farming country all 
Dublin. | 
shapes of the fields. 
ly small, and running into sharp corners, 


that hour the railroad ran 
the way to 
with the queer 


was amused 


These were general- 
regardless of convenience in cultivation 
separated always by hedges 
A ditch was 
feet deep and three or four feet wide, 
the dirt thrown up bank to 
correspond on one side, and on this bank 
was planted a hedge of hawthorn—‘“quick 


called it These 


They were 
and ditches. 


dug 


some two 


into a 


was 


set” they commonly 


hedges were of all ages, from those young 
and well kept to those in all f 
growth and dilapidation. I could have 
passed everywhere from field to field 
through breaks in the hedges, sometimes 
wide ones. I could not see of what use 
they were except for hunters to jump 
Saw occasionally a laborer’s cabin, 
them. When an 


Stages ol 


over. 


sometimes a group of 
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Irishman came out to sun himself, he al 


ways stood higher than the eaves of his 


hatched root Occasionally a more pre 


tentious house would appear. These were 


lll alike, painted white, full of windows, 
very thin from front to back, and looked 
ike waffles set on edge. Never did I se 
i tree or a bush about 
the appearance of barrenness 


side of Dub 


from the station 


Che railway station on one 
lin was about four miles 
on the opposite from which 

lway ran to Kingston, a point a littl 
distance south of Dublin, from which the 
l ] There 


leans Of conveyance, | 


ilvhead 


anne veal crossed t tr 


eIne 7 t - 
eing no Lal I 


rode through Dublin in an open van sit 


ting on the mail bags. At the Kingston 


Station an 


stood waiting for 
| . 
| 


le regular passen- 


empty train 
the mails. There also t 
ger train had 


oo! 
vor’ 


time before, but 


the boat at Kingston was waiting for the 
mail 1 got into a carriage, having o1 


baggage val 


dered my trunk put into the 


but was .ordered out by the guard | 


showed him my ticket, and was told that 
the superintendent 


this 


I would have to se 
that official appeared, and told me 
for the mails, It had an empty 
ticket 


which I 


train was Io! 


passenger coach. I showed him my 
and told 


had bought it, that I 


him the assurance on 


should go through 


with the mails. He replied that the pas 


senger train had gone, I should have been 
here to take it. Said he sorry, 


was very 


impossible | got mad My 
As nobod 


took it up and put it int 


but it wa 


trunk stood on the 


platform 
would touch it ] 


van myself 


the open door ot the b vag 
The superintendent ordered two men to 


take it out, which they did. I told 
of my great anxiety to reach London that 
afternoon All the reoly he made wa 
to repeat that he w very 3 ry, bi 


was impossible, and I was compelled tu 


the train move 


Dub 


to know what 


stand there and _ see 


} 


off, and fool away the whole day in 
lin. Does the reader want 
lf he 
ready, he is as green as I was 
the 
pence. But I had more yet to learn about 


England and the English, and much m 


does not know 
I had not 


was: 


the matter 


given superintendent two and six 


serious, 


Now for the way I got out of Portuga 


without a passport. Our finan 


cial partner told 


He himself had just returned 


I went 
would be 


me it quite un 


necessary. 


where he went without a 


that half a 


from Oporto, 


and found crown 


istom-hous¢ 


passport, 
given the ct inspector on his 
arrival and departure was all he needed 
I understood the intimation that if I got a 
passport, the fee of, I believe, a 
would not be allowed me. So, 
could 


guine4 
although | 


went from London, and very con 


veniently have obtained a passport at the 


reception in the 


leaving with him my 


I left, to amuse my 
was informed by th 
ican or I might not 


into the country without 


inquired if the 
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told me to tell you so,” and with that he 
bowed me out and shut the door. 

I went back to the steamship office and 
reported my failure to my friend the clerk. 
He drew a long whistle. “Not see you! 
What's he here for? He must be drunk; 
drunk.” After a minute's 
reflection, he added: “We see the 
Secretary of State—I am well acquainted 
with him, and he will get you out of this 
mess directly. If you will kindly wait till 
I have finished my correspondence, which 


that’s it, he’s 
must 


will occupy me for about half an hour, I 
will take you to his office. You can amuse 
yourself with this copy of the 7imes,” 
handing it to me. 

When we reached the office of the Sec- 
retary of State we found the door locked. 
“Oh,” said he, “I had forgotten, this is a 


saint's day, and the public offices are 
closed, We must go to his house.” We 
found the Secretary at home. I was in- 


troduced and the Englishman told my 
case, of course in Portuguese. As he pro- 
ceeded I saw the official brow darken, I 
woke up to the enormity of my offense. 
Little kingdom, big dignity. I had de- 
fied their laws and corrupted their official. 
The case looked serious. The Secretary, 
in fact, found it so serious that he did not 
feel like taking the sole responsibility of 
its decision, but sent out for two others 
of his majesty’s advisers, to consult with 
him. The assembling of this court caused 
a delay of half an hour, during which I 
had time to conjure up all sorts of visions, 
including an indefinite immyrement in a 
castle, and a diplomatic correspondence, 
while the deuce would be to pay with my 
business at home. 

Finally the officials sent for 
The instant they entered the room I was 
recognized by one of them, He had 
companied the King to the opening of the 
Exposition the which the 
pressure of public business, or some game 


arrived. 
ac- 


day before, 
“or other, had prevented the Secretary of 
State from doing. In fact, he had headed 
the procession behind their majesties and 
so had seen the graciousness of the King’s 
favor to me. 
He spoke a few words to the Secretary 
State, when, everything was 
The court did not convene; but 
man 


had 


of pre sto! 
changed 
instead cordial handshaking with the 
on whom the beams of royal favor 
shone, 

I left my smiling friends with a pass 
port, or something just as good, added my 
twelve pounds sterling to the account of 
the ship, and had time before it sailed to 
eat a sumptuous dinner at the hotel. I 
was in the land of olives, and ate freely of 
the unaccustomed delicacy, in consequence 
of which I lost my dinner before the ship 
was well out of the Tagus, and have never 
cared much for olives since 
the United 
send a 


I was full of wrath against 
States Minister and determined to 
protest to the State Department as 
as | Manchester But there I 
found attend te 


soon 
reached 


else to and 


something 
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dropped it. I read, however, with satis- 
faction, a few months after, that the item 
of the salary of the Minister to Portugal 
had been cut out of the appropriation bill 
by the House of Representatives, 

The following incident near the close of 
my experience in Harlem would be too 
ridiculous to print except for its conse- 
quences. One day Mr. Smith sent me 
word that he would like to see me in his 
office. When I entered he asked me: 
“What do you pay for the castings of your 
governor arms and balls?” Of course he 
knew perfectly well, as he had the bills 
and the books, but that was his way of in- 
troducing the subject. I replied, “Forty 
cents a pound.” He held up both hands 
in affected amazement, and exclaimed: 
“Forty cents a pound! Well, sir, I can 
assure you of one thing, no more of this 
company’s money is going to be squan- 
I overlooked his in- 
said 


dered in that way.” 
sulting language and manner, and 
quietly: “Are you sure, Mr. Smith, that 
you have all the information you need to 
form a correct judgment in this matter?” 
“T am sure,” he replied, “what the market 
price is of copper and tin, and that I can 
get castings made from our own metal at 
a price that will bring the cost to not more 
than 25 cents a pound.” 

“This, then, I presume, is all you know 
about the subject,” I said, “and you ought 
to know a great deal more, which I will 
tell you. It is necessary that I can rely 
upon getting a pure copper and tin alloy, 
in the known gun metal, 
on account of strength, its rigid- 
ity and its wearing qualities. The latter 
is of especial importance, because the gov- 
ernor joints are in continual motion under 
the the 
Experience shows that this purity cannot 
be relied upon, where it is possible that 
mixed 


as 


prope rthion 
its 


weight of heavy counterpoise. 


any inferior metal can become 
with this alloy in even the smallest pro- 
portion. This for us, not making our 
own castings, must be wholly a matter of 
confidence 

“Another risk must be avoided, that is, 
of getting bad The castings 
must not have the least imperfection. The 
finding that 


to reject arms after 


castings. 


through defects 


necessary 


time lost, 
make it 
more or less work has been put on them, 
would soon wipe out all the little gain 
you look for; as these castings, at 40 cents 
a pound, only cost about $5 a set, as an 
average of all the 

“IT made a careful study of this subject 


sizes 


when I commenced the governor manu 
facture, about 15 years ago, and found 
David Francis, who had a small gun- 


metal foundry on Vestry street, to be just 
the No inferior metal 
ever goes into his place. He enjoyed the 
entire of manufacturers. He 
has made my governor arms and balls ever 
since. I have never had a bad casting 
from him, and have always got the pure 
metal, and have paid him the same price 


man I wanted. 


confidence 


small cast 


that everybody pays him for 


' 
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ings. I consider the security that I have 
had respecting this metal to have been fun- 
damental to the great success of my gov- 
ernors, be crazy tc 
make any such change as you propdse.’ 

He made no reply, and I left him, sup- 
posing my statement to have been per- 


and that I would 


What was my amaze- 
after, he informed 


fectly satisfactory 
ment when, a few days 
me that he had made a contract with 
brass molder on Rose 
our governor arms, “subject to your ap- 
proval, sir,” and he asked me to visit the 


street, for casting 


place and see what its facilities were 

I told him I would go, but that my po- 
sition on the subject was already well 
known to him. 
little lane, and that the business done in 
it was making brass castings for plumb 
The proprietor told me he had 
never made gun-metal castings, but he 
could make any kind of composition, and 
I could rely on getting them of just th: 
metal I furnished him. 

I reported to Mr. Smith that such an 
arrangement that his 
plan of furnishing the metal was most un- 
business-like. “What do you know about 
business?” he shouted, with a sneer. “I 
know,” said I, “that if you should propose 
this plan to any well-informed, practical 
man, he would laugh in your face, and 
tell you if you wanted to ruin your bus'- 
ness, this would be as good a way as any 
to do it.” He replied, “That is not the 
question, sir; the only question is, will 
you, or will you not, approve the contract 
I have made?” “I will not,” I replied, 
and walked out of his offce. 

A few days after, I received a 
from Mr. Hope, asking me to call on him 
I called next day, and he told me that 
Mr. Smith had been to see him, with 
bitter complaint of insubordination 
and defiance of his authority, which he 
would not endure; and he asked me to 
tell him what the trouble was about. I 
told him substantially as above related 
“Ts that all?” said he. I assured him that 
it was all the trouble that I knew of. Mr. 
my 


I found the place on 


ers. 


would be ruinous, 


note 


my 


Hope replied, “I cannot express 
amazement at his interference with your 
management. ‘That 
entrusted to you, and he ought to see it 
and I can easily 
that t 


done I 


must be absolutely 


rational man 


his 


He is a 
him mus 


don't 


show error, and you 
take the 
think you trouble.” 

I did not Hope 
for a fortnight, during which time I had 
no occasion to meet Mr. Smith. Finally 


from him, telling n 


stand you have 
more 


from Mr 


will have any 


hear again 


a letter came 1e that 
I must prepare for the worst; he had ex- 
hausted all his efforts on Mr. Smith, and 


him absolutely immovable, declar 


ing that I must go, I was of no use there 


found 


anyway. Mr. Hope said he told him his 
conduct was outrageous and suicidal 

I went, then it would be the end of the 
business. He snapped his fingers at that. 
saving, “Mr. Goodfellow can make tl 
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engines, and I can sell them; what more 
do you want?” He declared that no busi- 
ness could succeed unless the will of the 
president was law. They had several very 
disagreeable which Mr. 
Smith always closed by saying, “Repay 


conferences, 


me my investment in this company,” 
which he figured at $24,000, * and I'll give 
you my stock.” He had announced to 


Mr. Hope his determination to call a 


meeting of the directors to discharge me, 
and as he had a majority of votes, having 


some time before given to each of his 


Y 


two sons qualifying shares and had them 
elected members of the board of directors, 
he held the power in his hands to do it. 

{ received a copy of a 
meeting of the board, 
according to the law. | 
of light. The night be- 
I walked the Third ave- 
nue bridge half the night. The meeting 
was called to order by Mr. Smith at the 
appointed hour. Mr. Hope was absent 
Mr. Smith said Mr. Hope had sent word 
to him the day before that he might be 


Directly after, 
notice of a regular 
convened strictly 
could see no ray 


fore the meeting 


detained, but if so would come up on 
the next boat, which ran hourly, and 
asked Mr. Smith to wait that time for 


him. 
So the meeting was adjourned for an 
hour, Mr. 
Mr. Smith prefaced the resolutions dis- 
charging me from my position as superin- 
Goodfellow in 


when Hope arrived. 


tendent and electing Mr 


my place by quite an oration, setting 
forth the solemn sense of his Christian 
duty which left him no alternative, and 


the necessity of proper subordination in 


any business, if it was to be successful, 


and the especially aggravated character 
of my offense and the demoralizing 
nature of my example 


He about t 


the adoption of 


was put the question on 


the resolutions, when M1 


Hope said: “Before you put this ques 
tion to vote, Mr. Smith, I would like to 
say a word. I have concluded to accept 


oe 
certined check 


and I 


o me of the 


your offer. Here is my 


for $24,000 to your order, demand 


— 
stock 


from you the transfer 
in th 


and the names of your sons.” 


company standing in your name 


When the Smiths were gone (they left 
by th next boat) Mr Hop ind | 
down to confer on the business of tl 


When these matters were con 
said to him, “Mr. Hope, if 


make this grand proot 


company 
cluded, I 


had determined to 


you 


of vour confidence in the engine and in 


myself, why did you not tell me sooner, 


and save my wife and myself a great dea 


f distress 
‘My dear fellow,” he replied, “ 1 did 
not know till this morning that I shou 
able to do it That is why I was late.” 
In the autumn of ’72, following the 
above incident, we had a proof of the s 
gacity of Mr. Smith in rejecting my pla 
r the establishment of works for the 
manufacture of the engines taking 
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Che property had changed hands, and we 
received a note from the new owner, say- 
ing that he had purchased the pr 

with a 


yperty 
view to its improvement. He 
should therefore be unable to renew our 
lease, and he gave us six months’ notice, 
that we might have time in which to make 
other arrangements before its expiration. 


Here 


establish 


was a situation. To and 
the 


require a 


move 


locality 


business in a new 


would large expenditure, and 
we had no money Che natural thing to 


do would be to enlarge 


our capital. On 


Mr 
Hope found the financial situation at that 


consultation with several parties, 


warrant this attempt 


The Civil War had ended between seven 
Hard times had 


time would not 
and eight years before 
anticipated after its close, 
did 
to be 


observ 


been generally 
but to the surprise of capitalists thes« 
Che 
apparently prosperous. 


not come continued 
The best 


ers were, however, convinced that a finan- 


country 


cial reaction was inevitable, and _ the 
longer it was delayed the more serious it 
was likely to be; an anticipation that was 
Black 
1873, and the collapse of values and years 
that 
For some time before that eventful day 


capitalists had felt anxious, and there had 


more than realized in Friday in 


of absolute stagnation followed 


been a growing timidity and indisposition 
to invest in any enterprise, however sub- 
stantial it might be, so there was nothing 
for us to do but to wind up our business 
and wait for more propitious times, when 
revival 


we might attempt its 
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In the winter of 72-3 1 had a call from 
my friend, J. C. Hoadley, accompanied by 
Charles H. Waters, manager of the 
Clinton Wire Cloth Company. Mr. Waters 
wished to obtain one of our engines. I told 
him I was very sorry, but we should not be 
able to make one for him. I then explained 
Our lease would expire in 


our situation 


1 month or two, and could not be renewed, 


and we had made arrangements then t 
CIlOSE ou;r bus nes } id sold all muir tor S 
j t ] } ; + + la 2 ¢ hing 
i¢ verable € re l ite, were lin 
two engines completion, but absolutely 
ld not undertake another ordet 
Never mind hi yne of vy 
engines I m1 é He then told me 
that he w to introdu new fe 
ee - 
é nl we o wire ciotl inis was 
| i 
woven 11 narrow widths C 1 
e to customers’ orders, having a selvage 
on each side. He had satisfied himself th 
s latter was unnecessary The wire, 


bent in weaving, had no tendency t 


vel, and he had planned a loom to weave 
the cloth seven feet in width and slit it up 
into narrow widths as required. In this 
yom tl shuttle e would weigh 
ire nd fifty p ls, besides tl 
OTe W ) W \ carry 
own 1 twe é ul 
va ) make as n picks per min 
Ss any narrow ym In ¢ 
t e these Vs I ne 
{ ~ litt \ ‘ ' l 
stud \ g 
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cut-off eng id satisfed self 
ne give | t l 

formity I l wel 
driven by ( punches 
hese excessive 7 ] 
commencen S vere a 
SOT l Ve ty ( 
wh t, and 
if end Ve tv had 
t e red eres sup 
ply I 1 I he 
ste f spe | 
whi l I \ ¢ 
rega led ( tion 
rT > Iie \ i’ ) I 
1} eng I ec pi ’ 
cating fly-w pensated the 
neq ties ) with t 
iff ig t e speed, he 
found just w eed t t en 
gine he mus \ hed at 
the man’s penetratio 

I was ab get f ndlord and 
purchasers ot our to th necessary e@xX 
tension oft time nd made the engine tor 
him, It and the im were each a com 
plete succes \I Wat told m long 
ifter that | eve ) \ 1 Singie vari 
ation from exact uniformity of motion, 
without which his loom would have had 
to be abandoned 

I had one day the pleasure of meeting 
there the president of the Lancaster mills, 


the only other great indu try o! Clinton, 


who had come over expressly to examine 
the running of our engin Before he left 
he said to me that the engine certainly 
presented a ret lvance in steam 
engineering 
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Letters to the Editor. 


Commercial Work in College Shops. 


Since reading the report at page 173 of 
Professor Jacobus’ address on Investiga- 
tions and Tests in Connection with Col- 
lege Work, I have run across a parallel to 
what he suggests which seems to me 
worth reporting. It was at the Worcester 
Polytechnic Institute, where, as your read- 
ers know, they have quite extensive shops 
run on commercial work, with paid as well 
as student workmen, The amount of work 
which they are doing was a surprise to 
me; for, if I remember correctly, their 
yearly output is valued at about $50,000. 
At this school the mechanical department 
(which controls the shops) seems to me 
to be pushing its work along lines of pro- 
duction engineering rather than consult- 
ing engineering, This being the case, just 
see the chance which instructors in that de- 
partment have of holding their places and 
still keeping in touch with actual com- 
mercial conditions and practice. The 
practical and the theoretical are so con- 
stantly intermingled that the step from 
one to the other is only a matter of sec- 
onds. Work is constantly going on in 
their shops, both manufactured in quantity 
and special work going through in single 
machines. 

Whether their methods are all up to the 
minute or not, I could hardly judge; but 
the principle of the thing is there, and 
they certainly have every opportunity for 
keeping up to date that any shop has, for 
they are in open competition with other 
commercial shops. This practical feature 
of the work is not confined to those actu- 
ally teaching in the shops, but other men 
of the department seem to feel it. For in- 
stance, | found the boys in their drafting 
work getting out the drawings for some 
twenty or thirty different machines or de- 
vices, all of which may be, and most of 
which surely will be, built in the shops. 
These machines (it was one of the lower 
classes that was making the drawings) 
are really designed by the instructors and 
the drawings are made to certain specifica- 
tions, as much as possible being left to 
the students to design themselves. The 
drawings, when complete, will be used in 
the shops for the other students to make 
the patterns from. Up to that stage the 
cost of new machinery is only that of the 
paper and lumber used, less what would 
have to be used for purely instructive pur- 
poses, and which comes to practically 
nothing, The machine work may be done, 
as much of it as is suitable, by students, 
and if the machine is wanted soon, it may 
he pushed through by journeymen. The 
whole thing seems to work along so well, 
and to give the instructors so good an op- 
portunity to keep in touch with the com- 
mercial world, that it seems worthy of 
more publicity than it has had so far. 

ENTROPY. 
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Making Swivels of Brass Castings 
in the Punch Press. 


The accompanying drawings show tools 
designed by me for making the swivel 
connection shown at Fig. 4 and partly in 
section at Fig. 3. Probably the most note- 
worthy feature is that the pieces operated 
on were red brass castings; shown at Fig. 
5. Our old process of making this swivel 
was to cast the parts K Fig. 5, cut them 
off from the gate, grind and water tumble 
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at Fig. 4 was used as a hydrant plunger 
connection and was connected at one end 
to the plunger stem and at the other end 
to a 7-16-inch square rod, which terminat- 
ed in a brass screw of coarse pitch by 
means of which the plunger was moved 
vertically in the barrel, the object being 
to so connect with the plunger that it 
would not rotate. In making this swivel 
on the punch press the parts K and J Fig. 
5, were cast with a little more than ordi 
nary care to insure a fair degree of uni 




















= L 7 l _ D “— 
I) SS L) | ZL) BO, 
[-=. Re ar Te ; ae J 
tage 7 vs — aa Bae : 
ai a Fs J we A H | 
An 4a: bo a 
UY ‘“ \Se7 Pry ted 
PS fe an — 7 
 . ~ Noi fnnrp------ == 5-1 . 
7 FIG. 1 
M 
ao 
5 A 
| 1D 
! | ! 
4 | 
1th ] 
| th A | 
Zl. |. ae 












































FIG, 5 


The first press operation shown 
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MAKING SWIVELS OF BRASS CASTINGS ON A PUNCH PRESS. 
them. They were painted on the button formity. 


end with a mixture of cylinder oil and 
graphite, then rolled in dry core sand and 
baked. This process, it will be readily 
seen, formed a coating over that end which 
enlarged its diameter. Next the pieces 
so treated were placed in a mold that 
formed the opposite end J also, which was 
poured, making the complete swivel. They 
were then taken from the sand, given 


another water tumbling and then loosened 
up with the aid of a boy and a speed lathe. 
Occasionally we would get a straight one 
but the whole process and product was 
far from satisfactory. 


The swivel shown 


at Fig. 2 consisted of squaring or closing 
both pieces to a 7-16-inch square pilot D 
which normally extends sufficiently be- 
yond the point of contact of the angular 
ends of A® with the rolls in slides G and 
G* to insure it entering the hole in the 
casting before the squaring dies G and G? 
begin to act. In setting the piece K in 
the die, it is located centrally by a smal! 
stump / having a small end to suit the 
hole in the button end of K. The piece K 
is similarly located and both parts are 
squared in the same die. The action can 
readily be seen by an inspection of Figs. 
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1 and 2. The spring B served to keep 
the pilot or former bar always out of th 
sufficient to insure it 


e 
die to a distance 
first entering the piece to be squared, 


tion to 


while it was kept in proper loca 
the squaring dies by the inserted guide col- 
lar C. The screw M served as an up- 
per abutment for the spring. The closing 
in Or connecting operation was performed 


by the dies / and /* shown at Fig. 3 being 
inserted in HT in place of the squaring 
lies \ plain shank or tool having an 


end of the same diameter as the collar 
1 in A and A?’ instead of 


Was inserted 1 “1 


the former bar D and served as a driver 
it around 


to force J* Fig. 3 down and curl 


K- as show The hight of rolls and 
dies, Fig “3, was made so as to permit 
the to ind i" to be used for 1] 


three operations. The process proved 

quite satisfactory both as to quantity and 

quality, though at first I did entertain a 
of | 


but the results proved that the 


doubt was unfounded as tests mad 


showed it to be materially stronger in 
every way than the old one which contain 


1 over three ounces more metal 


i \ 


Brooklyn, N. Y. H. J. Wait: 
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Lathe Design and Practice. 


[he valuable articles which have re- 
cently appeared in your columns on lathe 
design would seem to leave small room 
irther on the subject, but 


for anything fu 
the following may be interesting to some 


f your readers. 
Some time ago I was engaged in the 


ak 


tie gating. | gg 
_ \ 
} 
J 
} 
= a J 
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hesitessiiecs 
LATH 
building of high-speed lathes, ranging fr 
S- to 16-inch centers. The driving head- 


fitted with spindles which 


in in gu metal paraliel bearings, the 
yxes being made in halves. The spindle 


arings were all scraped to a fit 
We had, however, considerable trouble 
ith hot bearings on the larger ma 
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bearings were 


Counterbore with High-Speed [Steel 














lace by means of screws, a 


an improvement 
I think that most 


to the small, badly-fitting 


The Action of Lathe Spindles. 
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crum when the lathe is running forward, 
helps to keep it there. Moreover, if the 
-athe is run backward, and the cut holds 
the spindle down, there are three or four 
loose joints in the slide rest to jump up, 
where there is but one in the spindle, and 
the spindle is one of the easiest places at 
which to take up the lost motion. 

In view of this consideration of the 
subject, while there may be cases when 
the belt is on the small step of the cone 
and the thread on the end of a long piece 
that the main bearing is on the bottom of 
the box this is exactly one of the con- 


‘ditions where the lathe does not chatter. 


When lathes are already mounted with 
slow forward and fast backing motion, 
the counter would have to be changed 
and this would upset the lathe for the 
regular work. 

The cause of chatter in a lathe is not 
always satisfactorily explained. When 
a piece of leather put under a tool stops 
it it is hard to believe that looseness in 
the spindle is the cause. 

Joun E. Sweet. 





Apprenticeship and Industrial 
Education. 


I was very much interested in the ar- 
ticle entitled, “Apprenticeship and Indus- 
trial Education,” by Forrest E. Cordullo, 
at page 244, and I hope that this discus- 
sion of the apprenticeship problem will 
be heard of again in the AMERICAN Ma- 
CHINIST. I have for a number of years 
wished that someone, who was competent 
to write up this phase of the question, 
would wake up to the fact that skilled la- 
bor in our line was and is taking a back- 
ward step, or is at least at a standstill, 
and I think something should be done to 
rectify this mistake. I have tried for the 
last seven or eight years to raise the ap- 
prenticeship up to a standard in our fac- 
tory equal to what it used to be in my ap- 
prenticeship days twenty years ago; but 
it is a hard task to perform, for this rea- 
son: The young men of today seem to 
think that the only thing that will make 
men of themselves is to smoke cigarettes 
and drink liquor,. which is the greatest 
drawback that can come to any young 
man starting out on his life’s journey. 

When I am looking for an apprentice 
to learn a trade, I first ask him, “do you 
smoke?” If he answers “yes,” then I dis- 
miss him. If he answers “no,” then I ask 
him a few more questions, such as, “how 
far advanced are you in school? do you 
think you would like the machinist trade?” 
and so on. If he has passed through the 
ninth grade in a city school, or the sixth 
in a country school, and answers the 
other questions satisfactorily, I give him 
a trial of six months at $4.50 per week. 
At the end of the six months’ trial, if he 
proves to be worthy, I give him 8%c. per 
hour for the next six months, At the end 
of the first year I give him toc. per hour; 
at the end of the second year I give him 
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12c. per hour; and at the end of his third 
year I give him 25c. per hour, which is the 
same rate as the ordinary machinist gets 
throughout New England. I must say, in 
justice to other firms around us, that we 
have never lost an apprentice before his 
three years were completed. We find that 
we have the best success with our ap- 
prentices by being in close family relations 
with them, and by teaching them how im- 
portant it is to be skilled mechanics, the 
first step toward being in command of 
other men (though it is not always the 
best mechanic that makes the best and 
most successful commander). If the 
proper course is followed in selecting ap- 
prentices, 99 per cent. will be successful. 
I believe that if an apprentice is carefully 
looked after he will sot need to be under 
bonds for three or four years. I think it 
is a good idea to give an apprentice a bo- 
nus on the completion of his term. 

As for the expense of maintaining extra 
supervision, my experience has been that 
it does not take any more supervision for 
apprentices than for the so-called ma- 
chinists that are floating around, trying 
to fill positions that should be filled by 
competent men. ; 

I find that the superintendents and man- 
agers are, as a rule, indifferent to the 
education of our skilled mechanics. I do 
not understand this; for I and everyone 
else knows that our skilled labor cannot 
be too well educated; igirthermore, where 
are we to get our foremen, superinten- 
dents and managers from? for it is a well- 
known fact that to get the best foreman, 
superintendent or manager we have to 
go to the educated of our skilled labor. 

I believe the superintendent should go 
among the boys and talk the educational 
problem over with them, so as to get them 
interested; show them that the company 
has their interest at heart and is trying 
to make skilled mechanics of them; get 
them to read mechanical papers and books, 
which go a long way to educate the boys. 
Reading teaches them to think, to rely 
upon themselves, and not to wait for some 
other fellow to go ahead and lead the way. 
That is one of the things that I dislike 
about the average boy, even after he be- 
comes a journeyman; he seems to think 
that someone else should show him the 
way. I believe the young man should go 
ahead and try to accomplish something, 
even though he makes a mistake; for the 
man that never made a mistake never did 
anything. So I believe one of the most 
essential points is to teach an apprentice 
to rely upon himself, so that when he goes 
out into the world looking for a situation 
he can answer yes to a foreman when he 
asks him if he is an all-around machinist. 
It is impossible for me to hire an all- 
around machinist today, unless I steal him 
from some other factory; so let us get 
more apprentices in our factories and 
teach them to be skilled mechanics. 

W. A. WATERMAN. 
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Evolution of a Forming Tool. 





The sketches show the evolution of a 
forming tool. 

Fig. 1 shows the piece to be made, the 
diameter A being never more than % 
inch and not under % inch, the dimen- 
sions B, C and D being constant in all 
sizes of pins. E and F are alike. The 
dimension A is generally the standard 
size of a bessemer rod. 

A circular forming tool was first made, 
but this proved unsatisfactory, as it was 
hard to hold, the least shift causing an 
error in the dimensions E and F, The 
tool was then made as shown by Fig. 2, 
G and H being self-hardening steel and 
the separator K machinery steel, except 


kB-+--c--+D4 








F1IG,2 





F1IG.3 
EVOLUTION OF A FORMING TOOL. 


where it was desired to make diameter 
A, Fig. 1, a special size, in which case the 
separator was made of self-hardening 
steel. The whole tool was mounted on a 
piece of machinery steel, L. This also 
proved unsatisfactory, as it was hard to 
hold the different members together. 

The tool is now formed like Fig. 3 and 
proves satisfactory. It is made of tool 
steel equal in width to the sum of dimen- 
sions B, C and D, and has a groove run- 
ning its entire length equal in width to 
C and % inch deep. The tool is har- 
dened and drawn from the bottom up, so 
that it may be used its entire length with- 
out retempering. When it is desired to 
make the diameter A a special size, a piece 
of self-hardening steel ground to width 
is inserted in the groove, as shown by the 
small cross-hatched portion in Fig. 3, and 
held in place by the screw in the tool- 
post. The tool, of course, is set with 
the cutting edge level with the center of 
the work. HERMAN JONSON. 
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Proportioning Parts in a Series of 
Sizes. 





[he following method of procedure vill 
be found useful in the design of such 
mechanical appliances as shaft bearings of 
various kinds, collars, and 

ther articles of a similar nature, where 


couplings, 


it is necessary to provide for a consider- 
able number of different sizes and where 
the proportioning of the various parts is 
largely a matter of judgment. 

The sizes which are to compose the line 
having been decided upon, first design the 


























smallest size and then the largest or a 
size close to the largest The dimensions 
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PROPORTIONING PARTS 
i the intermediate sizes are then deter- 


mined by a diagram in which the various 
limensions are represented by the ordin- 
tes of straight lines of which the abscis- 


sas represent the series of values of that 
the 


limension which designates sizes. 


[he line for each dimension is located by 
the two particular values of that dimen- 
sion taken from the large and the small 
size previously designed. The ordinates 
‘orresponding to the intermediate sizes 
1en determine that particular dimension 
for those sizes. All the dimensions thus 
found may then be incorporated in a table. 

An example will make this clearer. 
For the sake of a simple illustration sup- 
is desired to get up a line of 


such as are shown, for shaft 
16 inch to 215 


pose it 
1, xes. 
16 inches in- 


sizes from 15 
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First the 15/16 inch size, Fig. 1, 
and the 215/16 inch size, Fig. 2, 
each be laid out, the design and propor- 


clusive 
would 
tions being determined by the judgment 
[he diagram Fig. 3, is 


then constructed as previously explained 


of the designer. 


The letters showing to what dimension 
each line refers, correspond to those in 
Fig. 4. Part of the lines are laid off to 


the scale on the right side of the diagram 
These are distinguished from the remain- 
which are to the scale on the 
left, by being shown dot and dash 
4, is filled out. 


ing lines, 
From 
the diagram the table, Fig 

For instance suppose it is desired to 





find the width D for the 17/16 inch size 
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IN A SERIES OF SIZES 
On the diagram the intersection of the 
vertical line marked 17/16 and the in- 
clined line D is found to be close to the 


horizontal line corresponding to 2% inches 
on the right-hand scale. The 
thus obtained is entered in the table 

that there are no 
for 


dimension 
It will be noticed 
the 
A line is plotted for the distance 


lines on diagram dimensions F 
and G. 
from the center of the bolt holes to the 
outside of the metal around the bearing, 
or 1%4(F—B), and from this F is deter 
mined, the B column having previously 
been filled out. A line is also plotted for 
the distance from the center of the bolt 
the the base, or 


holes to ends of 


(G—F), the line in this case coinciding 
with the line for E. '%4(G—F) having 
been obtained from the diagram, G is 


by addition in the 


found from B. 


found from same 


way as / was previously 


for determining these two 


dimensions in this 


reason 
indirect manner is of 
Ches 
pend partly upon B, partly upon the size 
j bolts, not 


cours¢ dimensions de 


apparent 


of the and for that reason will 


in a regular manner, the increase 


increas¢ 


being greater whenever the size of bolt 
changes. In this particular as in many 
others judgment and discretion are of 
course necessary the use of such a 
method H. S. Britt 


A Crankshaft Job. 


Once when I was general machinist 1n 
small sawm i p in the backwoods, 
got a crankshatt b which was to me 
rather interesting \ small steam vacht 
( d been portaged by its enthusi 
st wners up r p of the 
try, was towed by them up to the 
below the mil The chiet engineer 
ie Walking into my department a hole 
g 1 under the main floor 
th two portior f double throw 
rankshaft 1 nh nd Of course he 
ted me t \fter | had 
iretully explain t nly way to 
t was to get a ‘ e, he became the 
ture f deject t ray of hope 
g up as | ( e if I would 
<¢ 1new ¢ ced I t] 1 i 
f } | ed him 
“a « 1 r \nyway, | told 
t take 1 Where 
| r t time did not 
tter as they Dp irby and 
t for it. | ke he pieces he had 
what w prise t nd them 
p f g1 I grew terested 
asked m what | id I in iil 
had. He told ] rned ket nt 
md ran at nety pounds pressure [ 
vent down to the boat with hu nd 
found he had d tl hammer instead 
monkey wrench whenever the p 
portunity offered He told me the p 
eller (three bla onze) |! id st ck 
rock with the above-mentioned results 
to the crankshatt The next day | gv 
Sunday I told him I would go at it in the 
morning and he was to be on hand as 
blacksmith’s helper, I being naturally the 


morning I got 


Next 


piece 


blacksmith 


f 


of wrougl 


of al inch 


and succeeded in bending it around 


corners until it looked like a dollar mark 
with out the cross lines This was ac 
complished at the risk of my life, as my 
helper was much too strong for his job, 
breaking up flatter and hammer handles 
like kindling wood. By noon I had the 
object in about the same general condition 
is the lathe which was to turn it. I lined 
t up with a surface gage on a planed 
board, giving four inches throw to the 
pins. then drilled centers in the ends and 


16 inches, 
While it 


gage 


roughed down the arms to 11 


; ; , 
the finished size being I inch 


was m centers I tool t! surface 





i 3 





and scratched lines at the pin centers in 
both vertical and horizontal positions, 
then took it out and drilled the four pin 
centers and a 1%-inch hole through the 
face plate so that one arm could go 
through; this acted as a good driver. 
[he tailstock of the old machine seemed to 
be made especially for this job and when 
its spindle was run way out to support 
the work while turning the pins there was 
ample clearance between the end of the 
iaft and the front of the tail- 
stock. I finished the job at seven o'clock 
in the evening and by nine had it in the 
engine (?) with the bearings re-babbitted. 
I charged the chaps (there were three of 
them) $15 for the job and I think to this 
day that I earned every cent. 


Canada. W. L. McL. 





Hardening Dies Quickly. 


At page 781, part II, Vol. 28, T. E. 
Heeter tells about heating dies to harden 
in quick time, and at the end says: 
“This quick heat system, of course, does 
not apply to coin, medallion or heavy 
forming dies, where your die is liable to 
sink and loss of correct form in figure re- 
sult.” I fail to see why two dies of steel 
from the same bar and cut off adjacent to 
each ,other need to have any different 
treatment in the heating, where one is 
used as a cutting die and the other for a 
coining die. It may be necessary to leave 
the forming die in the cooling medium 
for a longer time on account of the 
greater amount of metal to be cooled, or 
even in the heating the die with the 


most steel 


n it will need to stay in the 
oven « 


r fire for a longer time: but if 
“heating steel as quickly as possible” is 
good for cutting dies, I contend that, bulk 
for bulk, it is just as good for forming 
dies; but if it is good for cutting dies 
and not good for forming dies, what kind 
of juggling does the piece of steel get 
when heated, when the cutting die and 
forming die are in one piece of steel as 
they frequently are? F 

In the passing of the years I have seen 
some bad effects caused by heating steel 
too quickly, and at present I know of only 
one shape that, under proper conditions, 


can safel 


v be heated as quickly as possi 
ble, and that shape is a ring which has a 
circle for its cross-section, and is uniform 
in sizé Using an oven or fire where both 
top and bottom will receive the same 
amount of heat simultaneously, it is quite 
safe to say that such a piece can be heated 
is quickly as possible, as only the outside 
can expand from the center, and then 
quite uniformly; but how often is a ring 
of that kind hardened? But change the 
cross-section into a square or rectangu 
lar form, then heat as quickly as possible 
under the best conditions, and see the 
corners get hot first; or cut the ring and 
have two ends, and see the ends heat up 
first. Shape your steel into a round die 
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‘with cutting edges, or into a square or 


oblong die having corners as well as cut- 
ting edges; then drill in some holes (few 
or many, large or small) and work out 
some fantastic shape with some quite 
thick and quite thin sections, drill and tap 
two holes near each corner for screws for 
set edge and stripper, plug the screw 
holes with asbestos or clay, or screw 
in a cap screw, or leave them un- 
plugged, then heat up your five, ten or 
one-hundred dollar die, as quickly as pos- 
sible, and the chances are many against 
one you will have a two or three piece 
die. I have yet to see the experienced 
steel-worker who does not try to give his 
steel respectful treatment, but there seems 
to be no precise agreement as to what that 
treatment shall consist of. It is not safe 
to say that a piece of steel is all right after 
it has been hardened for the first time and 
remained intact. While it may have been 
abused by over or under-heating, this may 
have occurred at the best possible time 
and not at the critical moment, and it 
sometimes happens that a piece of good 
steel will stand a little abuse at the first 
hardening. 


Parts of Each Case 
ing lewt. 


BIGGS... ccscecesseos oe ceceee +s 4 
RGB ss cxcrascsccces Meeneene ‘o -Se08 1 
Tops and bottoms..... 


Battens for cases under 5 ft. in 


length bse¥s SEE NE ean eee ts tue 3 
Battens for cases over 5 ft. in 
length....... badcesions as 442 X 
*Hooping baadie aeaccemrinewa % X 2158. 
Wrought clout nails for hooping l 
Wire nails for sides and ends..... 2'3 
- for top and bottom 2 
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state my rule for heating carbon steel, 
which is: Heat rapidly but uniformly, and 
don’t try to get a uniform heat in a two 
by*three fire, whether heating for forg- 
ing or hardening purpeses. However, I 
have seen tools too long for the fire at 
hand, where it was necessary to pull the 
steel back and forth in order to get the 
necessary heat, and to all appearances th 
hardening was all that could be desired; 
but I am of the opinion that the center by 


having the long heat, while the 


reason oO 
ends were getting hot, was having its car- 
bon dried out, and the surfaces and cut- 
ting-edges were slightly decarbonized, and 
although it might never show on the job, 
it might wear out a grindstone or emery 
wheel keeping it sharp, and no one guess 


the real cause. G. SCHNEIDER 


Packing Goods for Foreign Shipment. 

Referring to your editorial remarks at 
page 166 about the apparent insufficiency 
of export packing, it is usual with some 
of the large English shippers to pay four- 
fifths of the freight three days after the 


Net Weight of Contents. 


Not Exceed From 1 to From 3 to From 5 to From 10 t 


3 cwt. 5 ewt. 10 cwt. 15 cwt 
1 1% 1% 1 
1 1% 143 ) 
i 1 1 ly 
th 5, 5 x & 5 1 7 
) ) A 7 x 1 7 ] 
W.G 14x18 8S. W. G 
1 1 1‘, 1‘, 
3 3 4 4 
Qe 3 ; 4 


* Hooping is required for the cases (unless this line is struck out). 


THICKNESS, SCANTLING, E’ 


The real test of a piece of steel 
that has been hardened, and at the 
same time abused, is to repeat the 
process, not once, but several times, and 
note the results. Under the action of 
heat carbon steel is very sensitive stuff, 
and if a piece is heated as quickly as pos- 
sible the corners and thin parts are very 
apt to be overheated or heated faster than 
the heavier parts; this will cause unequal 
strain, and if this takes place at the wrong 
time the one who does the heating may 
look for a crack, and usually finding one, 
will blame the piece for cracking in the 
water or on the descending heat, while the 
probabilities are the crack started on the 
ascending heat and was caused by une- 
qual strains due to unequal heating. 
If someone would invent some means 
whereby a piece of steel could be uni- 
formly heated throughout, the process 
would be of untold value; and if that 
were followed by a process by which the 
piece could be uniformly cooled, the trou- 
bles of the steel hardener would be at an 
end; but it is very doubtful if the interior 
of a piece of steel will be heated only by 
conduction 


It may not be out of place for me to 


rc., REQUIRED, IN INCHES 


departure of the vessel, the usual do 
ments and mate’s receipt having been 
signed, The one-fifth is retained pending 
notification of receipt of goods without 
damage. This arrangement has proved 
work well, and thus the ship is made in part 


sel under the conditions of I 
ping gets clear papers on discharge if the 
cases are not damaged externally and 
show no signs of injury. As a cons 
quence the ship's carpenter spends many 
a long day in port making good damagt 
in dark corners of the hol 
decks, so that the ship shal 
Some one suffers, of 


1 or ‘tween 


1 
| 
i 


not suffer 
course; and in the 
case of large export houses a properly 
accredited agent to see shipment and dis 
charge would earn a good salary or lib- 
eral commission. There are two courses 
open to shippers under present conditions 
Ist, to make the cases so strong that it 
shall be a moral certainty that no damage 
can result, the shippers taking the risk; 
2d, to make the cases light, so that an 
undue handling shall show its marks 
And under special conditions of freight as 


above make the ship responsible for alli 


damage. 
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The Fight Against the Meter. 





The facility with which people who are 
constitutionally or otherwise opposed to a 
change of any kind find plausible argu- 
ments for letting things remain as they 
are is well illustrated by some of the ar- 
guments which are. being presented 
in Philadelphia and elsewhere against 
the introduction of water meters. The 
Philadelphia Enquirer, for instance, 
says: “Major Gilette’s plan of  put- 
ting meters in every house is as old 
as the hills. It has frequently come be- 
fore councils and as frequently has been 
bowled out. For what does the idea mean? 
That the people are asked to go down into 
their pockets and pay for the erection of a 
barriér against the use of water. It 
means restriction.” 

Now, that sounds very well when read 
rapidly; but of course the fact is that 
nearly everything has to be as old as the 
hills before your true conservative will 
adopt it, and nearly every new proposition 
will be “bowled out” repeatedly before it 
is finally. accepted; the fact that a city 
council bowls a thing out being absolutely 
no evidence that the thing itself is with- 
out merit. And now comes the New York 
Medical Journal with an argument against 
the water meter. It first presents what it 
calls an “economic argument,” which, how; 
ever, is too weak to require notice, and is 
contradicted by all experience. The bal- 
ance of its argument, bearing upon the 
use of water in relation to health, seems 
to be based upon the assumption that, 
with the meter, water consumers will be 
required to pay for the water they use, 
whereas now they in some way escape 
such payment. Of course, nothing could 
be more absurd. When meters are not 
used, water consumers pay not only for 
the water they use but also for the water 
they waste, and those who are more care- 
ful or more considerate, and who waste 
little or no water, are still charged rates 
for the use of water, which rates are 
based upon the fact that most people do 
waste water which has to be paid for, and 
the innocent and careful therefore suffer 
for those who are not so innocent and not 
so careful. 

Experience in cities where meters have 
been used has already upset all the argu- 
ments that have been brought against their 
use; but it seems necessary to go over 
and refute again all these arguments in 
every city where it is proposed to intro- 
duce meters. It has happened in numerous 
cases where the necessity for the enlarge- 
ment of a city water works has presented 
itself, that, by the introduction of meters, 
such enlargement was made unnecessary, 
and yet every citizen had all the water he 
really wanted for actual use; the meters 
having only the effect of stopping waste. 
With meters a smaller water de- 
partment has to be built and main- 
tained by water consumers than is needed 
where no meters are used, and this means 
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that water consumers pay less for the 
water they need. But with meters the 
careless householder cannot afford to al- 
low water faucets to leak continuously, 
nor can he afford to allow a stream of 
water to continuously run away for the 
purpose of having a cool drink occasion- 
ally, or of preventing the freezing up of 
water pipes. There are better ways of 
accomplishing these results, even for him, 
and the water meter simply induces him 
to search for and apply these other means, 
while himself and neighbors are spared 
the inordinate expense of paying for the 
water which he would otherwise waste. 

The water meter is based upon the per- 
fectly sound economic and commercial 
proposition that the consumer should pay 
a fair price for that which he receives, 
and should pay in proportion to the quan- 
tity received, and the practice of simply 
allowing a householder to use and waste 
all the water he pleases for a year, at a 
given gross charge, is as absurd as it 
would be to allow him to use all the gas 
or electric current he might choose to em- 
ploy or waste upon the same terms, or even 
to supply him with coal and groceries in 
the same way. Suppose a coal dealer should 
undertake to supply a family with coal for 
a year for a lump sum and place no limit 
upon the amount to be supplied. Does 
any sane person think the coal bill of that 
family ‘would thereby be reduced? The 
meter will eventually be regarded, of 
course, aS a necessary part of a water- 
works system; but it is somewhat dis- 
couraging to hear the silly arguments 
against it that have been so often pre- 
sented, and as often refuted, and repeat- 
edly disproved by actual experience. 





Simplified English. 


Those who believe in simplified spell- 
ing for English words—in the elimination 
of unnecessary frills in spelling, which 
frills are analogous to the ornamental 
features formerly made a part of machine- 
tool designs, will be glad to know that 
a strong organization has been formed in 
New York to advance the cause of sim- 
plified English spelling. The new body is 
called the . Simplified Spelling Board. 
It is composed of prominent educators, 
editors, publishers, and men of affairs, 
while the expense of the campaign it is 
to carry on is to be borne by Andrew 
Carnegie, who has interested himself in 
the movement. The effort to be made is 
based upon the belief that the English 
language may be the world language of 
the future, but that, in order to facilitate 
this, the inconsistencies and curiosities of 
its spelling should be eliminated, and that 
there should be a more rapid advance 
toward phonetic spelling, which of course, 
has been and is constantly taking place, 
but not at a rate sufficiently rapid to 
satisfy those who would prefer to see 
within their own lifetime some percep- 
tible improvements. Simplified forms of 
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spelling have been approved for a goodly 
number of words, so that those 
(and can) progress 


backed 


who: wish 
that 
highest 
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aiong line 
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to 
will 
authority. 


be up by 





Jokes with Compressed Air. 


Press despatches contain an account of 
the death of a boy employed in the works 
of the Cambria Company, at Johnstown, 
Penn., whose death was brought about by 


means of compressed air injected into 
his viscera by a workman who was in a 
playful mood. This is the second so- 
-alled accident of that nature which has 
come to our notice, the previous one oc- 
curring, we believe, in Paterson, N. J. 
It is high time, it seems to us, that those 
who have to do with compressed air 


should know that it is a thing not to be 
trifled letter 
employer in whose shop compressed air 
s used, and he expresses it as his opinion 


with. We have a from an 


that those who attempt practical jokes 
with compressed air should be severely 
lealt with. In his own shop, all employ 
ees are warned as to the danger of at 
tempting to play any practical jokes with 
‘ompressed air, and he believes that 





something of the kind should be done in 

every establishment in which it is used 
Cheating Scales. 

No doubt many of our readers have 


ed the ingenuity and con- 
f the various styles of comput- 
whicl 


admir 
venience 0 
ng 
retailers, and especially by butchers, and 


1 


les indicate not only the weight 


seen and 


1 are coming into use by 


an] 
SCdic 


which sca 


f the thing sold, but also its price at any 
lesired rate per pound. Probably most 


people consider these scales to be a protec 


tion to the buyer, because they obviate the 


liability of mistakes in computing the lump 


sum to be paid for, say 3 lb. 7 oz. of beef 
steak; but it seems that at least some of 
the makers of such scales have gotten 


themselves into trouble by making a scale 
to favor the retailer by not less 
, this being done by always 
fraction of a cent to the dealer. 


las actual 


designed 


than 3 per cent 


giving the 


A circular ] ly been sent out by 
the manufacturer of this scale to retail 
butchers, calling their attention to the fact 
that in ordinary business one of these 


scales will be paid for in about six months’ 
and 
pockets 


time by the amount thus “saved” 
which, of course, is taken from the 


TI 


by a rival manufacturer, who first sent a 


of customers e scheme has been reveal 


ed 


circular letter to butchers calling attention 


to the fraudulent character of the scales 
they were using. This produced no visible 
effect; but when a circular was sent to 


the customers of the retail butchers, then 
very perceptible effects were produced, and 
the maker of the fraudulent scales at once 
instituted suit to 
business. The courts have just decided 
against him, and the distribution of the 


prevent injury to his 
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sail 


Ule 


circulars will therefore pre 


which of course is a very 


enlightening 
sumably go « 
thing. 
made are a very useful thing; but where 
they are not used, a table similar to those 


my, 
Computing scales honestly 


x¢ »¢ yd 


we are constantly printing in our columns, 
and having various weights advancing by 


ounces down one side of the table, and 


various prices per pound across the top of 


it, while at the intersections of the verti- 
cal and horizontal columns are placed 
figures representing the amount to be paid 
for the given weight at the given price, 
will answer every purpose and can, of 
course, be readily checked up. Such a 


table posted alongside the scales will en 
be 


course, the computing 


able calculations to made rapidly; 


scale, 
Evil- 


cheating 


though, of 
properly made and used, is better 
do all the 


for We object to 


disposed men can 
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there is any demand 
machines of any kind being made to facili 


tate the operation 





The ‘‘ United States Trade Reports ”’ 
Fraud. 


The editor of the Untted States Trad 
Reports of Cincinnati, Ohio, has had the 
cheek to send one of his prop wed odilen 
rials to the Worcester Loom Company, 


with it a letter containing the usual 


and l 
suggestion that 


is published, 


editorial 


he 


when this hot-air 


an order for copies of t 


and 


utterly worthless fraudulent journal 
referred to will be in order, and will be 
appreciated, The president of the com 
pany referred to remarks in his letter to 


us that “our machinery does not go to 


parts of the country, and their descript 

proves that they know nothing about 
what they are writing of.” This, of cours 
is nothing new. It has been repeatedly 
demonstrated that there is no one con 
nected with the United States Trade Re- 


ports who knows anything of mechanical 


matters, and the mistakes they make, ta 


ken in connection with their claims of a 
thorough investigation by a staff of ex 
perts, are simply ludicrous. We wonder 
how such a journal gets the use of th 
United States mails 
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New Tools and Machine Shop Appliances. 


IR-DRIVEN DOUBLE-SPINDLE LATHI 
11 


le-spindle lathe made by J. J. 


\icCabe, 14 Dey street, New York, can 


id with motor drive. The mo- 

7-h.p. variable speed, direct-cur 

machin It has a range, through 

20 gradations, from 350 to 1750 r.p.m.; 1s 


inted on brackets secured to the head 
ck and drives the lower spindle through 
1c controller is placed on the 
n front of the headstock, The spin 
controller is geared to a splined 


ft running along the bed, and operated 


ly crank with index pointer and dial 
onnected  t the lathe carriage, from 
which point it may be started, stopped, 
reversed or the speed may be varied. A 


circuit breaker, of the double-pole inde- 
pendently operated type, mounted on a 


te slab, is conveniently placed in front 


of the motor 
\ NEW LINE OF SMALL MOTORS 


Che Westinghouse Electric and Manu 


facturing Company has brought out a line 


of small motors ranging from 1/20 to %& 
horse-power for driving sewing machines, 
dental apparatus, phonographs, etc. ‘They 

made for both alternating and direct 
current circuits, the voltage being either 


115 or 230 and the cycles of the alternat- 


ig machines 25, 60 or 133 
HE “SIMPLEX” FILING CHART 
\ filing chart which should be of in 


terest to those having to do with the 
ing of drawings, catalogs, correspond 
Schmidt, 
jo Ridge street, New York City. The 
chart 1 


ence, etc., has been devised by C 


known as the “Simplex” and is 
ruled off in half-inch squares, these being 
arranged in 26 rows of 26 squares each, 
with the letters of the alphabet running 
across the sheet at top and bottom and 
down each side. The squares are num- 
hered in order from left to right, the 
numbers thus ranging from 1 to 676 in- 


n numbering papers for filing, 
the first letter of the name is found in 
the alphabet at the left and the line fol 
wed to the right until the square is 
which is under the second letter 
of the name. The number in that square 
the key number. By referring to the 
it the top and finding the num 
ber of the third letter in the name a com 
number is obtained; thus in 
“Schmidt” the letters S and C will give 


the key number 471 while // will give the 


number 8, the combination thus being 


=1-2 Ss 
+/ If 


papers so numbered may be 
arranged numerically in guide cards or 
folders for the filing case If the first 
name of the group should be Adams, the 
folder would be marked “AD-4. 4-1”. 
Where there are several names as Adams, 
\damison, 
symbol, the material is simply placed in 
alphabetical order under 4D-4 


\damite, ete. for the same 


COMBINATION CENTER REAMER AND COUN- 
TERSINK. 

The line cut, Fig. 1, illustrates a combi- 
nation center reamer and countersink, 
which is especially adapted for use in cen 
tering machines where a separate drill is 


used for the tit center, In Fig. 2, which 


is a section through a piece of work, 
showing the lathe center in position, the 
countersink around the center is plainly 
shown; this gives the shaft a finished ap- 


pearance and protects the center from in- 


jury; also affords a saving in time in fac- 
ing the ends of shafts, as it is not neces 














FIG, 2 
NEW CENTER REAMER 


sary to face right up to the lathe center 
Two sizes are at present made, having 
countersink diameters of 54 inch and %4 
inch, the shanks being '% inch diameter. 
All centers are accurately ground to 60 de- 
grees angle. This tool is made by G. R. 
Lang Company, Cincinnati, Ohio 
\ COMBINATION TOOI 
The Detroit Tool Company is putting 
on the market a combination tool which 
on one base includes the following tools: 
An anvil, a pipe vise, a forge, a bench vise, 
a drill press and an emery wheel. This 
tool is 50 inches long, Io inches high and 
12 inches wide; it weighs 200 pounds and 
is intended for automobile repairs and 
small job shops 
\ COMBINATION FURNACE. 


\ combination furnace has recently 
been broungh out, having on one base, 


three gas furnaces for various pur 
poses. On the left is the muffle sec 
tion. In this section the flame is pro 
jected from the double burners into the 
chamber encircling the muffle. The lining 
is so constructed that a rotary motion is 
imparted to the flame, causing the heat to 
be distributed evenly over the enclosed 
space, The products of combustion are 
drawn off through two small openings 
at the top of the chamber. The work does 
not come in contact with the products of 
combustion, which is desirable when heat 
ing dies, milling cutters and other expen- 
sive tools 

In the forge section, which is to the right, 
two burners project the flame into the 


1 


combustion chamber, which ts circular in 


form. The lining is so shaped as to im 
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part a rotary motion to the flame, which 

distributes the heat evenly thoughout th 

chamber. This forge is convenient for 
io 


dreSsing and hardening small forgings 
and tools 


The combustion chamber of the crucible 
section is in the center, it 1s circular m 


form, and the burners are so arranged as 


to project the flame into the chamber with- 
out striking the crucible directly \s a 
result, a rapid centrifugal motion is im 


parted which distributes the heat evenly 
\ vent in the rear allows the products of 
combustion to pass off. This furnace 1s 
well adapted for lead hardening. The 
lead bath may be kept at a uniform tem 
perature for an indefinite period with a 
minimum consumption of gas. Tor tem 
pering, a crucible similar to that for the 
lead bath may be filled with tempering oil 
and a thermometer suspended in the bath 
enables the exact heat to be maintained 
for tempering and drawing the work prop 
erly. The furnace is made by the Chicago 
Flexible Shaft Company, Chicago, III 

\ FOOT-POWER CORE-CONING MACHINI 

\ foot-power core-coning machine has 
recently been put on the market Phis 
machine is a handy accessory where core 
machines are employed for making stock 
cores. Owing to the fact that core rooms 
are usually without power the foot-power 
drive is chosen. The ends of the cor 
are coned by means of an emery wheel ! 
inches diameter by 114-inch face, the sides 
of the wheel being used for this purpos 
Gages are supplied with which a uniform 
taper of 3/16 inch per inch of length is 

' 


obtained. The capacity of the machin 
is for cores fom 3% to 2% inches diam 
eter. It is made by the Falls Rivet and 


Machine Company, Cuyahoga Falls, Ohio 





A. S. M. E. Meetings. 


[he last monthly reunion of the A. 5 
M. E. for this season will be held at 


house of the society in New York, the 


the 


evening of March 27, when C. J. H 
Woodbury will present a paper on “TI 
Telephor e 


Mechanical Engineering of 


Systems.” It is also announced that th 
spring meeting to be held at Chattanooga 
will take place May 1 to 4, and that a 
very attractive program has _ beet 
ranged. 


In a table giving the number and gros: 


tonnage of new vessels, taken from 
Llovd’s Register of British and Foreigi 
Shipping during 1905, we note that whil 


the United Kingdom had 576 steel steam 


ships, with a gross tonnage of 1,197,033 
the vessels of corresp nding class regis 


tered from the United States footed up to 
es 


the immense total of one, of 20,714 


f 





\ manufactory at Arques-la-Bataille, 
making 


France, is having much success in 
silk from wood pulp. Here is another in- 
dustry to help the carpenter, the joiner 


~+ 


and the paper-maker to use up the forests 
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Arithmetic Computations — Methods 
of Performing and Checking— 
Casting Out Nines. 


BY JOHN G. D. MACK, 


In all arithmetic computation, the most 
essential feature is accuracy. The requir 
ed accuracy may be divided into two dis- 
tinct classes: J irst, absolute accuracy to 
the last figure as required in various 
forms of financial calculation; second, ac- 
curacy of a certain number of significant 
figures as required in engineering compu- 
tations, such as problems involving the 
strength of materials, horse-power of an 
engine, etc. 

lhe necessity for exact results in most 
forms of financial calculation needs no de 
monstration. 

In making interest computations, the 
three elements, principal, time and rate 
are accurate to the last figure; hence the 
calculation must be carried far enough to 
insure the accuracy of the third decimal 
which fixes the cents or second decimal. 

Cases frequently arise in financial cal 
culation in whicha smaller number of sig 
nificant figures is used, as for example in 
the determination of present values by 
taking a per cent. of the new value his 
“per cent. condition” is usually a matter 
of judgment, hence not mathematically 
accurate. A common method of making 
this approximation is to give no decimals 
(cents) in the final value of the item, 
adding another dollar if the cents value 
is above $0.50, and dropping the cents 
from the result if below this amount. If 
the cents is even fifty, one dollar is added 
if the dollars amount is odd, and dropped 
if even. This balances approximately 
when applied to a number of items, saves 
two columns of figures, and is entirely 
within the limits of accuracy of the data 

As an illustration of calculations of 
second class, suppose a beam is to be de 
signed for a given load. If no tests of 
the material are at hand, a fair average 
value is selected, and a factor of 
safety used depending on the con 
ditions of service and kind of material. 
Assume that the ultimate strength di 
vided by the factor gives a working 
strength of 12,000 pounds per inch, which 
value is to be used in the design of the 
beam. 

We have then two approximations in 
the data—the ultimate strength and _ the 
factor of safety, assuming mathematical 
accuracy of beam formulas. Even though 
it had been possible to test the material, 
no two specimens would have shown ex- 
actly the same value, and the chances 
are infinite against even one showing pre 
cisely 72,000 pounds. Thus it would be 
a waste of time to carry through the cal- 
culation longer numbers than would give 
significant figures in the result more than 
one in excess of the section modulus val 
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ues as shown in the beam tables. For 
xample, a Cambria io-inch 25-pound | 
beam has a section modulus of 24.4 and 
a 10-inch 30-pound, a modulus of 268 
no intermediate size being listed 

If the trial calculation be carried ou 
to 25.37891, it does not imply greater a 
curacy, for the data, as shown above 
do not warrant so many figures, but in 


dicate only a waste of time on the part of 


the compute For the same reason, the 
horse-power of an engine carried to a 
number of decimal places does not show 
accuracy of the test, for the diameter and 
stroke are certainly not accurate to O.O0I 
inch [here are sources of error in the 
indicator, planimeter, and revolutions as 
well which limit the number of reliable 
figures in the result 

There is a tendency to condemn the 
slide rule on account of the small number 
of figures which it indicates, it sometimes 
being term a “gues stick lhe 10 
inch rule, if correctly set, reads the first 
two figures from the left correctly, and 
the third should not vary more than one 
unit from the correct value Before mak 


ing the condemnation just referred to 


one should be certain that the data are 


accurate to a greater number of signif 


icant figures than can be read on the rule 
There may be exceptions to the statements 
made above caused by arbitrary conditions 
For example, in certain forms of speci 
ficatiens used by the Government, as littl 
as possible is left to the discretion of thy 
designer. If 12,000 pounds is the assigned 


limit of stress and a certain section shows 


12,100, which no designer would hesitate 
to use, another section must be selected 


or the distribution of stress changed 


A prominent bridge engineer once sa 


to me, “In most of the design calculations 
for which I am responsible, the slide rule 
gives sufficient accuracy, but when work 
ing to exact specifications (of the kind 
noted above), logarithms or long arith 
metic methods are used.” 

It may be stated as a general principle, 
that the number of significant figures 
which should appear in a result is con 
trolled by the accuracy of the data in 
volved, unless the calculations are governed 
by arbitrary specifications; but the point 
to be noted is that a large number of 
figures in a result in engineering calcul: 
tions does not necessarily imply corres 
ponding accuracy 

To give a result in a number of figures 
greatly beyond the reliable figures of the 
data, is like taking the dimensions of 
saw logs or paving blocks with a mi 
crometer reading to 1/1oo00 inch. Ii 
order to make use of certain methods of 
checking arithmetic work, the results must 
be carried out in full, the reliable figures 


being dropped afterward 
METHODS OF CHECKING 


Arithmetic work should always be 
checked. This checking if possible, should 
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four primary operations and can best bx 


checked by adding the remainder and sub 
trahend, the sum of which must equal the 
minuend to check 

“Casting out nines” has the same ap 
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ition, and is of no practical value in this 
operation 

Some machines will also perform sub- 
traction, but as the operation of subtrac- 
tion is not laborious, the machines are of 
ess importance in its consideration. 

\[ultiplication, particularly of long num- 
bers, is a tedious process involving as it 
does both multiplication and addition. 

Multiplication can be performed on some 
of the multiple bank key machines by a 
successive addition process, but the result 


is not easy to check except by repetition. 
Written arithmetic work can be partially 
checked by the process long known as 
Nines” to which several 
vriters have referred recently in the 
\MERICAN MACHINIST, but this method is 
of, less importance in checking addition 


out 


“Casting 


and subtraction than in checking multi- 


plication and division 


CASTING OUT NINES. 


lhis check can be applied in a few sec- 


onds to either multiplication or division 


when the operations are performed in full 
vy the ordinary arithmetic processes. It 
s a partial instead of a complete check 
for the reason that it will show a false 
check if the result is in error by 9 or a 
multiple of 9. The chance for error in 
the original work should be small, and 
this combined with the fact that the error 
must be 9 or its multiple to show a false 
check, if the latter’ is applied correctly, 
reduces the chances for final error very 
materially. 

lf the 
on being divided by 9 


result contains an error which 


leaves remain- 


der .«w, the only way a false check 
can appear is by an error of wv 
in the checking process, a condition 
against which there are a number of 


chances, one of which is the simplicity 
of the checking process and the consequent 
small chance for error in its application 

One of the frequent sources of error in 
copying numbers is the transposition of a 
of adjacent digits. This is not likely 
in the ordinary opera- 


pair 
to occur, however, 


tions of arithmetic, as the figures are usu 


lly written one at a time. Casting out 


nines will not check this error if it occurs, 
for this belongs to one of the exceptions 


| 


lready noted, the difterence between two 


imbers having the same figures arranged 
i any different order always being 9 or 
ts multiple. Thus: 


B3B5T 835 


j538 3 


S357 8357 


y= 


8375 3857 


lranspcesed digits 





Difference Ik 4500 819 4599 


are multiples of 
for transposition 
While the 
casting out nines 
seen that 


the differences 


\l] of 


which will be true 


111M 


in the upper numbers as well 
nethod of checking by 
s not a positive check, it will be 
much in favor of 


On the other 


the chances are 


iccuracy if a check appears 


very 


hand, if a check 13 not shown tl 


knows that something 1s certainly wrong, 


ne computer 
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either in the primary operation or in the 
checking and repeats the work. 

The principle of the “Casting out Nines” 
check is as follows, shorter methods being 
shown later: 


74 x b= 8x 9 + 2! x 19 X 9) + 3) = 6216 


By algebraic multiplication similar to 
(a+ 6) xX (€+d) the expanded portion of 
of the above equation is equal to the sum 
of three multiples of 9 plus 3 times 2, the 
same remainder obtained on dividing 6216 
by 9, or 6. 

Applied to multiplication, the method 
consists of the comparison of the product 
of the remainders left on dividing multi- 
plier and multiplicand each by 9 with the 
remainder from their product on dividing 


it by 9. 
Thus— 74 remainder 2 
84 temainder 3 
296 =, roduct 6 
592 
6216 remainder 6 (check) 


If the product of the remainders from 
the multiplier and multiplicand is greater 
than 9, divide it by 9 and use remainder so 
obtained for comparison. 

Thus (R equals remainder on dividing 
by 9). 


77 Ras § 
76 .... K=e4 
462 Product 20....h-=2 
539 


5852 AR =2 (check, 

If one of the numbers is divisible by 9, 
the product of the two numbers is known 
to be a multiple of 9 and no preliminary 
multiplication of remainders is required. 

Another digit, as 8 or 7, could be used 
but with 9 the process can be materially 
account of the following 


shortened on 


curious property of numbers: The re- 
mainder on dividing a number by g is the 
same as that obtained by dividing the sum 
of its digits by 9. 

Thus 273,431 divided by 9 gives a re 
mainder of 7. The sum of the digits is 
25, which on being divided by 9 gives a 
remainder of 7, also obtained by adding 2 
If the sum of the digits is- less 


the 


and 5 

than 9, 

13,12, 
This 


plained : 


that sum is remainder, thus 
Ra=8 
property of numbers is thus ex 
723 = (10 X 72) +3 =(9X 72) + 724+ 3 
=(9X72)+(10X7)+2+3 
=(9X72)+09X7)+7424+3; 
that is, a certain muitiple of g plus the 
sum of the digits. 
This digits 
should always be used instead of dividing 


method of adding the 


and can often be shortened by can 


For example, using the num 


by 9, 


cellation. 


ber above, 278,431, it can be noted at a 
glance that 7+2=9 and 8+1=9, leaving 
}--3==7, the remainder. 
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cancellation 


ap- 


follows, 


Checking by use of 
plied to a long problem is as 
cmitting partial products which were used 
in the multiplication. 

278432 .. R 
64317 .. 17, R 


Il 
St 


ll 
DP 


product 63, 
sum 10, R=1. 


13047126944 .. 10, R=r (check). 
This check was applied to this example 

in 30 seconds, using cancellation and ad- 

In the multiplicand all 


The multiplier 


dition of digits. 
digits cancelled but the 8. 
after cancellation had 6, 4, and 7 remain- 
ing and the product but 4 and 6. 

In division without remainder the 
process of casting out nines is applied as 
product of 


to the divi- 


ii multiplication, for the 
quotient and divisor is equal 
dend. 
Thus giving full mental process: 
77) 5852 
76 
Adding divisor digits 7-+ 7=14, R=5. 
Adding quotient digits 7+ 6=13, R= 4. 
Product of R’s = 20 (adding 2+ 0, or 
dividing by 9) check figure 2. 
Sum of dividend digits 20, R=2(check). 
remainder, as 


12, 


final 
remainder 


with 
with 


In division 
2497 -71=35, 
ceed as above with divisor and quotient 
to obtain check figure; thus, 71....R=8; 
35...-R=8; product 64; check figure 1. 
Subtract from divided R 
and compare with check figure, thus: re- 
mainder (12), R=3, dividend (2497), 
R=4; subtracting, 4—3—1 (check). If 
the dividend R=O, or less than remainder 
R, add 9 to former, 


pro- 


remainder R 


and make subtraction 


as just shown. If the final remainder is 
divisible by 9. the method 


division without remainder 


is applied as for 


American Machinery for China. 


Che latest news from China of interest 


to the engineering world is that the Im- 


perial Government purposes establishing 


an industrial and commercial museum in 
P ki " ¥ - ¢ ¢ > . > e747 + 
Pekin, and further that the necessary site 
It is intended 


to establish a permanent exhibition of Chi 


has already been obtained. 


nese and foreign goods in this museum 
In Shanghai several firms have sample- 
rooms where is displayed almost every 
foreign article that China can require. The 


sight of many novelties has created 
demand and new articles are being intro- 
duced in this way. If American manu 
facturers wish to extend their trade 


China it would hardly be wise for them 
to look for assistance from the American 
or foreign merchant in that country. The 
own inte 


merchants look after their 


primarily; they don't consider it their 


1 j 


iness to develop trade between any par 


ticular markets unless there is a p 
gain in doing so. Most of the 


settled 


rsol 
large im 
beaten 


porters have down into a 


track and they find that it answers their 
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purpose. They are, of course, open to 
transact business, but they don’t profess 
to open up new markets for their goods 
or other people's 

While not underrating the  useful- 
importers and 
merchants in China it would be well 
for American manufacturers of engineer- 


ness of established 


ing specialties to themselves watch the 
course of events in that country. The 
lines of trade have changed very much 
of late years. Old interests have died out 
and new methods have succeeded. Where 
the bulk of the business was done by 
British merchants, it has passed to some 
extent into the hands of French and Ger- 
man firms. For instance the French and 
Belgians have secured for themselves in 
some districts nearly all the Chinese con- 
tracts for machinery of all descriptions, 
arsenals, iron works and mints being 
fitted with their manufactures. The 
blame here, as in other branches of trade, 
would seem to lie with the firms in Eng- 
land who apparently make no serious at- 
tempts to push their goods in opposition 
to those of other countries. To send illus- 
trated catalogs and price lists to local 
firms is not enough. The only effectual 
method is to send accredited agents with 
full particulars to the official in charge of 
factories in order to expound the ad- 
vantages of American-made machinery, 
or.to native merchants in order to point 
out the superiority of the article which 
fe 


r f 


they are trying to s¢ 
ders therefor. 
It is the manufacturer who must go 


and to secure or 


to the trouble and expense of pushing 
his goods and creating a demand 
for them. When that stage has been 
reached he can safely leave the rest to the 
resident merchant. It would be unreason- 
able to ask any one manufacturer to go 
to the expense single-handed, but it would 
seem possible for a number of firms who 
do not compete to combine in investigat- 
ing the possibilities of the China market 
and share the expense of introducing their 
goods. For instance, the demand for me- 
chanical appliances will grow, but it will 
grow more quickly if the Chinaman is not 
left to discover the advantages of them 
unaided. It is necessary to have an ex- 


pert who can demonstrate that an article 


is needed, and then proceed to inform his 
customers how it can be procured. It is 
reckoned that when China has as large 


a foreign trade as Japan, China will im 
port six times as much iron, steel and 
other metals as she does now; twenty-six 
times as much machinery; three times the 
antity of electrical materials and fit- 


tings, etc 


While referring t electrical work, 
[ may recall the fact that the United 
States government agent at Shanghai 
finds that Chit has enjoyed less 
development along civil and. electri 


cal engineering lines than any other 
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country of its size and importance, and 
presents a field which has evidently ap- 
pealed to German, British and Japanese 
firms. Although the latter are on the 
ground they are poorly equipped and in 
efficiently represented. It is an opening 
that presents great chances for American 
engineers and manufacturers if they will 
attack the difhculties with the same ability 
that characterizes their operations in the 
home market. In Shanghai there are two 
companies—both British—controlling the 
supply trade. At Tientsin a German firm 
has supplied the electrical machinery for 
lighting purposes, except the boilers and 
the pumps, which are British. More at 
tention should be paid to the qualifications 
of men who are to manage a practical 
part of business, 1.e., men who are to sell 
goods abroad. A wide’ experienc: 
necessary, for abroad one has to know 
something of everything. There is no 
more valuable experience than that of the 
traveler who has “worked new ground’ 
successfully at home; no mere collector of 
orders, but a maker of business 

Exporting houses should follow the 
usua] German method of giving a com 
mission on profits or sales to salesmen and 
managers in addition to salary. Manufact 
urers m sending abroad should be content 
to let their representatives work up busi- 
ness and pass it through merchant houses, 
otherwise the merchants will push other 
goods, and purposely avoid those of firms 
who work direct. If a merchant intro- 
duces and works up a trade for certain 
goods his interest should be protected by 
giving him the sole sale of a special line, 
and selling to other firms only different 
productions, thus avoiding danger of ab 
solute monopoly while at the same time 
giving the worker his reward 

lf a course like this is not pursued one 
firm has all the work and another late: 
on reaps the reward. Foreign representa 


tives should return home every few years 


to visit manulacturing centers and wa! 
houses, see new products, and thus ¢ 
touch with home markets again N 


ing can very well be substituted for 
as the foreign representatives are the 
who have to sell the goods \lar 


turers should supply ample ranges of 


goods, if expensive, on the principle of 
so much business, such a value of new 
samples up to a point, say $1000 worth of 


samples sent on sale or return, but if bu 
ness follows to the extent of $20,000 tl 
samples to become the merchant's proj 
erty. Samples should be properly mark: 
and accompanied by proper details givin 
lowest cost, mode of packing, discounts 


size and weight of cases, so that lay 


down cost can be calculated. Catalogs 
should be illustrated plainly and well, al 
details and prices being given, W 


item and in the same place, and mailed 
direct to the merchants in China 


London, England fe el = 
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Phot Halloway, one of the head 


las 


machinists at the Pennsylvania Railroad 


Company’s Pavonia car shops died at his 


home in Camden, N. J., March 5, after 
a long illness. He was 62 years of age, 
and was a veteran of the Civil War. He 


had resided in Camden for 20 years. 
Cowles, president and treas 
Norwalk Lock Company, Nor 


died at his home in that place 


Frank S. 
urer of the 
walk, Conn., 
March 9, after an illness of several weeks 
Mr. Cowles had been connected with the 
concern about 25 years, and had been its 





president for the past three years. He 
was 43 years old. 
Business Items. 

The Ek. G. Smith Co., Columbia, Pa., has 
its plant all installed in its new _ build 
ing. It has inereased its capital and 
facilities for the manufacture of its Which 
Way pocket level, Columbia sliding caliper 
and other tools, and is better able than ever 
to fill all orders promptly. 

The Diehl Manufacturing Company has 


just completed the installation of an electri- 
cal equipment of a large manufacturing plant 


at St. Johns, P. Q., Canada. The plant con 
sists of four 250-kw. engine type generators 
at 150 r.p.m. and one 100-kw. at 260 r.p.m. 
Also a 100-kw. motor generator set and about 
30 motors, varying in size from 75 h.p. to 
7% hep. 

The Equipoise Rivet Company, Water- 
bury, Conn., has been organized under the 


laws of Connecticut and has purchased the 
plant and business of Hotchkiss Brothers, of 


Wallingford, Conn., and will move same to 
Waterbury. It will enlarge ,its Water 
bury plant and will manufacture rivets, 


metal specialties and a combination machine 


test indicator. 

The annual meeting of the stockholders of 
the Niagara Machine Tool Works, Buffalo, 
N. Y., was held on March 7th. Geo. A. 


lautz was elected president, Adam E. Heinz, 
vice-president, Geo R. Munschauer, treasurer, 


and Francis Looney secretary. In addition to 


these officers, Otto J. Lautz, Charles Hugh- 
son and Geo. A. Austin constitute the board 
of directors. Their business is in a _ pros- 


perous condition, about 250 operators being 


employed exclusively in the manufacture of 
presses, shears, tinners’ tools and other ma- 
chinery for working sheet metals. 

The Main Belting Company, Philadelphia, 
Pa., during the past year has built, on the 
very latest and most approved lines, as ad 
dition to its plant which will very greatly 
increase its output and enable it to at least 


measurably keep pace with a demand for its 
Leviathan belting which is increasing. 
This belting is successfully run exposed to 
heat, cold, wet, grease or grime, flying 
sparks, etc. the Main Belting Company issues 
treats of the make-up 
and output, which it 
informs us it will be pleased to send by 
mail to any of our readers who desire to in 
vestigate the claims of its belting. 


ever 


a small booklet which 


eapabilities of its 





Manufacturers. 
8. C. White, Anniston, Ala., will erect a 
foundry. 
The American Drill Company of Spring- 


Ind. 
Company, 


field, Ohio, will move to Marion, 


The Glencoe Foundry Young 


America, Minn., will enlarge its plant. 


(T1L.) 
plant 


Artificial Ice Company, 
to cost $100,000. 


The Peoria 


will build a new 


AMERICAN MACHINIST 
Moines (Iowa) Gas Engine Com- 
pany, build an addition to its plant. 
The Morgan Construction Company, Wor- 
cester, Mass., will erect a two-story addition. 


The 


Des 


will 


The Bay City (Mich.) Gas Company, is 
preparing to make an addition to its plant. 

The Union Steam Pump Company, Battle 
Creek, Mich., will build an addition to its 
plant. 

The Newton (Kan.) Ice Company, will 


erect a new artificial ice plant to cost about 
$75,000. 

The 
Scranton, Vla., 
printery. 

The Globe Soap Company, Cincinnati, Ohio, 
will spend about $600,000 on a new plant at 
St. Bernard. 


Schools, 
two-story 


Correspondence 
new 


International 


wiil erect a 


An engine and boiler house will be erected 


for the Beverwyck Brewing Company, Al- 
bany, N. Y. 

The Johnson Manufacturing Company, 
Urbana, .Ohio, making oil cans will erect a 


new factory 

The Pfeiffer & Smith Company, Machinists 
Milwaukee, Wis., have completed plans for a 
new $18,000 factory. 





Brooks Brothers, St. Paul, Minn., sash, 
doors, ete. will inyest $20,000 in a new 
factory and dry kiln. 

The foundry at the plant of the United 


States Radiator Company, Dunkirk, N. Y., 


was destroyed by fire. 


An addition will be built to the foundry 
of the 8S. B. Sexton Stove and Manufactur- 
ing Company, Baltimore, Md. 

The Mechanics Planing Mill Company 
has been incorporated at Oklahoma City, 
Okla. President, F. M. Agee. 

The J. D. Randall Company, manufacturers 


of leather making machinery, Cincinnati, 
Ohio, is to erect a new plant. 


The New Phoenix Foundry & Machine Com- 


pany, Springfield, Mo., is erecting a new 
plant which will cost $50,000. 

The Pittsburg Valve and Fittings Com- 
pany, will double its plant at Barberton, 


Ohio, expending about $500,000. 


The American Steel Foundries at 
City, lll.. are having plans drawn for 
provements to cost about $200,000. 


Granite 
im- 


The Hoggson & Pettis Manufacturing Com 


pany, New Haven, maker of chucks, dies, 
tools, ete., will erect a new foundry. 
The Atlantic Portland Cement Cogpany, 


of Easton, Pa., has been incorporated with a 
capital of $100,000. H. D. Maxwell, presi- 
dent. 

The Union Radiator Company is being in- 
corporated at Johnstown, Pa. George S&S. 
Gore, Herman E. Baumer, and others, incor- 
porators. 

The Power and Mining Machinery Company, 
Cudahy, Wis., will double the capacity of its 


foundry, involving an expenditure of about 
$300,000. 
The Waverly (lows) Industrial Associa 


has completed arrangements for the lo- 
$500,000 factory at 


tion 
cation of a 
that place. 


beet-sugar 


A power house, to cost about $500,000, 
will be erected at Wilmington, Del., for the 
Maryland Telephone and Electric Company 


of Baltimore. 

The Kalamazoo (Mich.) Laundry Company, 
has let contract for a new $40,000 plant. 
An electric plant and water softening plant 
will be installed. 


The Wordward Iron Company, Word- 
ward, Ala., has increased its capital by a 
million dollars, and it is said will probably 


erect a steel mill. 
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March 22, 


The Walla Walla (Wash.) Lumber Com- 
pany, has been incorporated with a capital 
stock of $60,000 and will erect a planing 
mill to cost $15,000. 

William Schollhorn Company, New Haven, 
Conn., makers of pliers and tools, will put 
up a new factory building, also a power 
house and forge recom. 

The Utah County Light and Power Com 
pany, American Fork, Utah, and elsewhere, 
will put up two new plants, a steam plant 
and a water power plant. 

The American Car and Foundry Co., is 


making preparations to spend about $30,000 
in Berwick, Pa., in the enlargement of its 
power plant at that place. 

The 
has been 
Robert D. 
porators. 

The Warren Woodworking 
Philadelphia, Pa., whose plant at 
N. J., was burned a short time 
up another on a larger 


(Conn.) Metal 
incorporated. Frank IT. 
Somers, Abel Kenworthy, 
Capital, $100,000. 


Company, 
Welton, 
incor- 


Waterbury 


Company, of 
Belvidere, 
ago, will put 


scale. 


The Norfolk & Western Railway Company, 
will make extensive improvements at the 
Roanoke, Va. shops, which will include a 
new foundry, to cost about $365,000. 

The Alfred Bloom Company, manu 
facturers of sash, doors and _ fixtures, 
Omaha, Neb., will erect ‘%n addition and in- 


crease the capacity of its »lant one-third. 


The Hamburg Vitrified Brick Company, 
Ltd., Allentown, Pa., whose plant was 
destroyed by fire sometime ago, has com- 


menced the erection of a new $75,000 plant. 


The Kucera Windmill Machine and 
Foundry Company, of Grand Island, Neb., 
has filed articles of incorporation. Capital 
$50,000. R. Homalka, G. L. K cera, ete., in 
corporators. 

The Terry Steam Turbine ompany has 
been incorporated at Hartforc Conn., with 
a capital stock of $250,000 ‘dward C. 
Terry, Lewis C. Grover, Jom Hunter, 
Incorporators. 

The Stdever Foundry and } 

Company, Myerstown, VTa., i 
plans for increasing its facili 
the improvements contemplate: 


tion of another machine shop. 


Catalog Notice: 





Chicago, Ill. 
Illus- 


Seully Steel & Iron Company 
Stock list for March and April, 1906 
trated, 4144x7, pp. 144, paper. 


R. M. Clough, Tolland, Conn. Catalog and 
price list of gear and milling cutters, small 
tools. Illustrated, 3144x614, pp. 16, paper. 


National Electric Co., Milwaukee, Wis. Bul- 
letin No. 367, illustrating and describing type 


“NL” direct current motors and generators. 
Electro-Dynamic Company, 11 Pine St., 
New York. Circular No. 22 and Cireular No. 


22 (superseding No 16) on the Inter-pole var 
iable-speed motor. 

Fay & Scott, Dexter, Me. Catalog No. 13 
describing extension gap engine lathes. This 
specifications and fine half-tone il 
6x9 pp. 24, paper. 

The Goldschmidt-Thermit Co., 43 Exchange 
Place, New York. Pamphlet containing in 
structions for the butt-welding of pipes and 
rods by the Thermit process. Illustrated, 
5144x9, pp. 10, paper. 


The J. 


contains 
lustrations. 


Geo. Leyner Enginecring Works Co,. 
Denver, Colo. Catalog No. 8, describing the 
Leyner rock terrier drill. This contains a list 
of the different parts of the drill, also illus- 
trations of air compressors made by this com 
pany, and copy will be mailed on request. 
7x9, pp. 31, paper. 



































March 22, 1906. 


American Steam Pump Co., Battle Creek, 
Mich. Booklet containing tables of details, 
sizes and prices of Marsh boiler feed pumps. 
Illustrated, *1%4x6, paper. 

Roth Bros. & Co., Chicago, Ill. Bulletins 
illustrating and describing Roth dynamos, 
motors, electric motor grinding and polishing 
machines, electric forge blowers. 

National Machinery Co., Tiffin, Ohio. Bul- 
letin No. 10, January, 1906, describing single 
bolt cutters and containing table of dimen- 
sions. Illustrated, 8%4x11, pp. 24, paper. 

Brown & Sharpe Manufacturing Company, 
Providence, R. I. The annual reprint of this 
well known catalog with several additions of 
new machines and small tools. 4x6, pp. 514, 
cloth. 

Buffalo Forge Co., Buffalo, N. Y. Catalog 
No. L G 5, describing blacksmith tools, in- 
cluding combined punch and shear, tire up- 
setters, drills, etc. Illustrated, 644x7, pp. 16, 


paper. 

The Standard Welding Co., Cleveland, 
Ohio, Pamphlets “Seamless Steel Tubing’, 
“Seamless Steel Rims’’, “Welding by Elec- 
tricity’. These are 34%4x6% and contain a 
number of illustrations. 

Rivett Lathe Mfg. Co., Boston, Mass. 
1906 catalog of lathes, milling machines, 
grinders, attachments, ete. This is well 


illustrated and ceatains several tables, price 
lists and list of users. 6x9, pp. 111, paper. 

The Ridgway Dynamo & Engine Co., Ridg- 
way, Pa. Bulletin No. describing the Mc- 
Ewen engine. Specifications of simple and 
compound engines and tables of horse-power 
are given. Illustrated, 8x10%, pp. 20, 
paper. 

The Whitman & Barnes Mfg. Co., Chicago, 


Ill Catalog describing twist drills, reamers, 
screw and ‘rop forged wrenches, spring cot- 
ters, and \.ious other supplies manufactured 
by this cor’jany. Illustrated, 34%4x6, pp. 96, 
paper. 

Beach 3s Co., 109 Sixth St., Long Island 
City, N. Circular containing illustrations 


and price jsts of vacuum pumps and positive 
pressure bowers. Also pamphlet describing 
gas and b! -st-heated pressing irons. Illustrat- 
ed, 6x9, pi er. 

B. F. B: nes Co., Rockford, Ill. 1906 cat- 
alog entit 1 “Twentieth Century Machine 
Tools’ wh. }) describes the upright driils, 
gang drills ‘lathes, tool grinders and key 
seaters mace by this company. This is il- 
lustrated by fine half-tone illustrations. 
6x9, pp. 77, paper. 

Keuffel & Esser Co., 127 Fulton St., New 
York. 1906 Catalog showing line of drawing 
materials and surveying instruments manu- 
factured and imported by this company. This 
is much larger than previous catalogs, con- 
taining new instruments and other things. 
51%4x9, pp. 532, paper. 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Oopy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat free. E. G. Smith, Columbia, Pa. 

Cox Computers, 75 Broad st., New York. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. ACH. 

Parallel attachments for drawing tables. 
F. G. Hobart, Beloit, Wis. Dealers or by mail. 

Light and fine machinery to order; models 
and elec. work specialty. E. O. Chase, New- 
ark, N. J. 


Machine Shop Foreman—Wisconsin-Maine, 


on gasolene engines. Good opportunity. $1000 
to start. C 4312. Engineering Agency, Inc., 
Chicago. 


Work wanted for a Cleveland autematic 
lathe; handles 2 in. and under. The Earle 
Gear and Machine Co., 141 Oxford st., Phila- 
delphia, Pa. 

Work War ed—We are thoroughly equipped 
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The 


for bulding fine automatic machinery. 
South 


G. N. McKibbin Manufacturing Co., 
Norwalk, Conn. 

Screw Machine Foreman—Ohio—qualified 
to handle 200 hands and automatics. $35 
er week. C 4319. Engineering Agency, 
ne., Chicago, Il. 

Wanted—Rotary shear 30-inch throat, 
lathe, planer, drill press, arch power perfor- 


ating press roller feed. Room 16, 187 
Broadway, N. Y. 
Tool Designer—Must be up on _ intricate 


fixtures and jigs for manufacture of small 
interchangeable parts. C 4315, Engineering 
Agency, Inc., Chicago. 

Mechanical Draftsman—Indiana—elevating 
and conveying machinery ; will be only drafts- 
man, good opening. $75. C 5357. Engineer- 
ing Agency, Inc., Chicago. 

Wanted—To trade a 50-h.p. Armington & 
Sims engine or a 60-k.w. General Electric 
1000-volt monocyclic. 60-cycle generator for 
a lathe of about 24” swing. Box 333, Am. M. 

Foreman—Michigan—to take charge of 
four cylinder chassis assembly work in small 
automobile factory. 22-$24 per week. 
C 5356. The Engineering Agency, Inc., Chicago. 

Assistant Superintendent—East; familiar 
with prices of labor and fixing same; piece 
work premium systems, contract systems and 
cost work. $1800-$2500. C 5355. The En- 
gineering Agency, Inc., Chicago, Ill. 

Gray Iron Foundry in New England desires 
to take we the manufacture of some specialty 
required high-grade castings, preferably cast- 
ings having intricate cores and _ requiring 
minimum of machining. Box 344, AM. M. 


Tool Catalog No. 22, 950 pages, bound in 





cloth. Greatest small tool catalog ever pub- 
lished. Will be sent post-paid on receipt of 
$1. Money paid for catalog refunded with 


first purchase amounting to $10 or over. 
Book costs you nothing if you become a cus- 
tomer. Montgomery & Co., 109 Fulton st., 
New York City. 

_ Proposals will be received at the Bureau of 
Supplies and Accounts, Navy Department, 
Washington, D. Cs, until 10 o’clock a. m., 
April 3, 1906, and publicly opened immediate- 
ly thereafter, to furnish naval supplies as fol- 
lows: Sch. 399: One concrete mixer for 
delivery at the naval station, Guantanamo, 
Cuba.—Sch. 401: One engine lathe for de 
livery at the navy yard, New York, N. Y. 
Applications for proposals should designate 
the schedules desired by number. Blank pro- 
posals will be furnished upon application to 
the navy pay office, New York, N. Y., or to the 
Bureau. H. T. B. Harris, Paymaster-General, 
U. S. N. 2-27-06. 

Notice to contractors—Sealed proposals 
suitably endorsed on envelope for repairs to 
heating system main building, East Division, 
Manhattan State Hospital, Ward's Island, 
N. Y. will be received up to 3 o’clock p. m., 
on Wednesday the 4th day of April, 1906, by 
the State Commission in Lunacy, at _ the 
Capitol, Albany, N. Y., when bids will 
be opened and read publicly. Drawings 
and specifications may be consulted 
and blank forms of proposals obtained 
at Manhattan State Hospital, Ward's 
Island or by application to G. L. Heins, State 
Architect, in the Capitol, at Albany, N. Y. 
Contracts will be awarded to the lowest re- 
sponsible and reliable bidders unless the bids 
exceed the amount of funds available there- 
for, in which case the right to reject all bids 
is reserved. T. E. McGarr, Secretary State 
Commission in Lunacy. Albany. 

Dated March 6, 1906. 


For Sale. 


For Sale—Foundry, Wood & Iron machine 
shops, Albion, N. Y. Box 74. 

For Sale—Foundry and machine shop in 
town of 2500, eastern Iowa; well equipped 
for work; good opportunity for right man. 
Address Box 316, AMEKICAN MACHINIST. 

For Sale—Gas engine business with en- 
gines from two to sixty horse-power capacity. 
Stock of finished and unfinished engines and 
patterns, drawings, etc. Will sell at a bar- 
gain. Apply Box 55, AMERICAN MACHINIST. 

For Sale—1—12 Point Waggoner Watch- 
man’s Clock, and 1—20 Point Waggoner 
Watchman’s Clock. 32 Magneto boxes for 
same All in first-class shape. Will sell at 
a reasonable price. If interested, address 
Purchasing Department, Olds Motor Works, 
Lansing, Mich. 

For Sale—Whole or part interest, large 
plant including foundry, machine shop, pat- 
tern shop and forge shop, doing a general 
mining machinery and packing house ma- 
chinery manufacturing business, se 
fiom 100 to 200 men. Centrally located. 
Box 313, AMERICAN MACHINIST. 


For Sale—One-third to one-half interest in 
established manufacturing business to g 
business man only. Business has increased 
from $10,000 per annum to $60,000, capi- 
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tal is insufficient for work on hand. Assets 
24,000. Capital required $7000 to 
10,000, managed rightly should pay good 
dividends. Box 335, AMERICAN MACHINIST. 


Business Opportunities. 


Office or mechanical man to invest $10,000 
to $15,000 with services in growing foundry 
and machine shop controlling patent special- 
ties, doubling its capacity the past 6 years. 


Good opportunity for young man. Address 
P. O Box 1456, St. Louts, Mo. 

A young man (29) who has had a techni- 
cal education and eight years’ experience 


selling machine and electrical tools wants to 
represent one or two manufacturers in New 
York City. Advertiser has many personal 
acquaintances among machine tool dealers 
and users and is at present representing one 
firm, whom he is privileged to offer as refer- 
ence. Office is in center of machinery dis- 
trict, and would be conducted as New York 
office of parties represented on either salary 
or commission basis. Box 280, AMpR. MACH. 

A Manufacturing Concern having a varied 
line of machinery, wishes to dispose of one of 
its lines which consists of stationary gaso- 
lene engines. These engines run in sizes of 
from 2 to 20 H.P., and are adapted for all 
kinds of work. Business in this line has run 
$50,000.00 a year. Patterns, drawings and 
good will will be sold at a reasonable figure. 
Parties desiring to add another line to their 
business, or those desirous of going into the 
manufacturing business will find this to be 
an interesting proposition. Address Gas En 
gine, 260 AMERICAN MACHINIST 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About siz words make a 
line. No advertisements under two lines ac 
cepted, and no dtlvertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be re- 
turned. If not forwarded they will be 
destroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading. Agency advretisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT. 

Expert accountant and office 
sires position. Familiar with all branches of 
office work. References. P. O. Box 55, 
Hartford, Conn. 

A No 1 mechanic wants position as agsist- 
ant superintendent or foreman, constructor of 
fine machines, familiar with manufacture of 
typewriters, especially adding machines and 


manager de- 


eash registers. First class references, 25 
years experience. Box 3828, Amer. MACH. 
INDIANA. 


A machine designer with a varied exper- 
ience on medium and heavy machinery techni- 
cal graduate with 6 years experience, age 
30. A leading position with a progressive 
firm is desired. Box 309, AMER. ACH. 


IOWA. 


Chief Draftsman; a mechanical engineer, 
at present chief draftsman with a large man- 
ufacturing concern in the west. Box 269, 
AMERICAN MACHINIST. 

MASSACHUSETTS. 

Factory office clerk. Several years ex- 
verience in general office work, also as cost 
eeper, purchasing agent and systematizer. 
Box 341, AMERICAN MACHINIST. 

Toolroom foreman, or assistant superin- 
tendent, by an expert, practical, technical, 
and inventive, 12 years experienced  tool- 
maker, 31, on tools, jigs, fixtures and high- 
speed steels. Box 319, AMER. MACH. 

MICHIGAN. 


Technical graduate, age 30, with 
drafting room, and manufacturing experi- 
ence, desires position as assistant to En- 
gineer or Superintendent. Box 334, Am. M. 


NEW JERSEY. 


Position desired by mechanical draftsman. 
Box 288, AMERICAN MACHINIST. 


shop, 


Metal pattern maker with a_ thorough 
knowledge of machine molding wants posi- 
tion. Can obtain the low cost 


in foundry. 
Capable to take charge. “J. H. G.,” 794 


Broad St., Newark, N. J. 
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Wanted—Position as Works Superin- 
tendent or assistant. Modern methods. Can 
handle men to best advantage. Expert on 
igs and tools. General practice in pump 
ine. Best references. Box 336, Am. wice. 


A master mechanic and experienced tool 
maker desires to move his machine and tools 
on account of railroad taking premises. Wants 
employment with or without outfit. Machin- 
ery consists of B. & §8., Hendey, and other 
machines. Address 705 Summit Ave., Jersey 
City, N. J 


NEW YORK. 
Mechanical draftsman wishes position. Ad- 
dress Box 307 care AMERICAN MACHINIST. 
Master Mechanic of extended practical ex- 
rience. Technical graduate and a hustler. 
ox 320, AMERICAN MACHINIST. 


Superintendent or manager general ma- 
chine and boiler shops; experienced on marine 
repairs. Box 321, AMBRICAN MACHINIST. 

By a first-class all around practical up to 
date machine shop foreman, experienc in 
engines, hydraulic machinery and general re- 
— or inspector for construction company. 

est of references. Box 330, AMEeR. MaAcuH. 

Cost expert and manager wants position 
with large machinery or automobile concern. 
Experienced as professional business system- 
atizer and is Certified Public Accountant. 
Now managing instrument and metal goods 
factory. Box 326, AMERICAN MACHINIST. 

Mechanical Engineer, graduated from 
German University, best references, 29 years 
old. For 6 months with large electrical com- 
pany in United States. Has many fine in- 
ventions, railway, automobile, locomotives, 
umps, tools, etc.; wants good position. Box 
329, AMBPRICAN MACHINIST. 


PENNSYLVANIA. 

Technical graduate (31) with 10 years ex- 
perience in the office and drafting room on 
electrical and other machinery, desires a posi- 
tion in the sales or advertising department 
of a reliable firm. Box 342, Ammpr. MACH. 


Mechanical engineer, pfactical mechanic, 15 
years experience in erection and operation of 
engines, pumps, boilers, sugar-house machin- 
ery; also experienced in construction of steel 
and wooden structures, glass-house furnaces 
and concrete foundations, desires a position of 
responsibility. Box 302, AMBRICAN MACH. 


Help Wanted. 


Olassification indicates present address of 
advertiser, nothing else. 
CANADA. 


Tool-makers, experienced on gauge, fixture 
and die work. Apply Ross Rifle Company, 
Quebec, Canada. 

CONNECTICUT. 


First-class die sinkers accustomed to drop 
forged work. State experience and wages 
wanted. Kilborn & Bishop Co., New Haven, 
Conn. 

ILLINOIS. 

Draftsman—We have positions now on 
for draftsmen. Call or address Western Blec 
tric Co., Chicago, Ill. 

Wanted—Chief Draftsman and engineer 
having experience and practical familiarity 
with elevating, conveying and power-trans- 
mitting machinery, to take charge of drafting 
room in large concern manufacturing the line 
of machinery specified. Must be able to man- 
age the drafting room to secure rapid, effect- 
ive and accurate work. Engineering ability 
and as well keen appreciation of the manu- 
facturing and commercial necessities of the 
business are desirable. For a man of the re- 
quired training and capacity a permanent 
position is open where his value to the con- 
cern should steadily increase. Address with 
as full particulars as possible. Box 174, 
AMERICAN MACHINIST. 

INDIANA. 


Wanted—Manufacturing superintendent 
light machine manufacturer, good expert- 
enced man only need appy. Address R 310, 
AMERICAN MACHINIST. 

IOWA. 


Wanted—tThree operators for screw ma- 
chines in a Western city. State experience 
and kind of machines familiar with. Box 


332, AMERICAN MACHINIST. 
MASSACHUSETTS. 
Wanted—Gear cutting expert, bevel gear 
and spiral man preferred. Boston ear 


Works, New Shop, Norfolk Downs, Mass. 
Wanted—Draftsman well experienced in de- 
signing ring oiler bearing. Only a first-class 
man will fill the requirement. B. F. Sturte- 
vant Co., Hyde Park, Mass. 
; MICHIGAN. 
Wanted—tTen first-class die makers. DHx- 
geeenee’ on drawing, forming and blanking 
les. New Modern ood wages to 


Shop. 


AMERICAN MACHINIST 


gee men. Inventors’ Mfg. Co., Kalamazoo, 
ch. 


NEW JERSEY. 

Draftsmen—We have positions now open 
for draftsmen. Call or address Henry R. 
Worthington, Harrison, N. J. 

Wanted—A first-class mechanical drafts- 
man; state experience and salary wanted. 
Box 881, AMERICAN MACHINIST. 

Experienced engine draftsmen wanted at 
once. Must be steady and accurate. Give full 
particulars. Ball & Wood Co., Elizabeth, N. J. 

Wanted—First-class lathe and vise men 
for small steel work. Steady work, good pay, 
no trouble. Twenty-five miles from ew 
York City. Box 194, AMERICAN MACHINIST. 

Wanted—An experienced mechanical drafts- 
man accustomed to light machine design and 
tool work. State age, experience and salary 
expected. Box 315, AMERICAN MACHINIST. 

We are increasing our tool-making depart- 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 

Draftsmen Wanted—One or more drafts- 
men required at once. Men who are familiar 
with pumping machinery and condenser de- 
signs preferred. —— by letter or in_per- 
son. Henry R. Worthington, Harrison, N. J. 

NEW YORK 

Wanted—Draftsmen for 
and shop tools. Apply to 
otype Co., Brooklyn, N. Y. 

Wanted—Experienced tool and gauge mak- 
ers. Best wages paid for first-class men. 
Remington Arms Company, Ilion, N. Y. 

Wanted—Die sinkers. Pay from $3.25 to 
$4.00 per diem. A ply to Board of Labor 
Employment, Navy Yard, Brooklyn, N. Y. 

Draftsmen Wanted—Those experienced on 
engine work preferred. State age, national- 
ity and wages expected. Box 311, AM. MacH. 

Wanted—Manager, to have general over- 
sight of bookkeeping, purchasing, costing and 
shipping departments of large manufacturing 
company. Ox 327, AMBRICAN MACHINIST. 


Toolmakers—Wanted Samotatety. first- 
class toolmakers on high-grade dies, jigs, 
gauges and special] fixtures for small machine 
manufacture. Send references to. Drawer 7, 
Syracuse, N. Y 

Wanted—A competent designing draftsman, 
with experience in centrifugal pumping ma- 
chinery; state age, experience and salary 
expected; location New York State. Box 
298, AMERICAN MACHINIST. 

Superintendent wanted 
works employing 600 men. Applicants must 
be thoroughly experienced. tate age, ref- 
erences, and salary expected. Address Box 
No. 312, AMERICAN MACHINIST. 

Machinists—For floor work. Permanent 
employment for good men. Wages $2.50 per 
day; 9 hour work day; time and half for 
overtime, double time for holidays. Loca- 
tion 25 miles from New York City. Box 268, 
AMERICAN MACHINIST. 

Milling Machine Operators. First class 
operators on Brown and ares Universal 

illing Machines on tool work. Must be able 
to set up machines and work from drawings. 
Apply to the Western Electric Co., 
Bethune St., New York City. 

Machinist hardener and temperer; to be 
experienced on B. & S. case-hardening, gas 
furnace tool-hardening, of taps, punches, dies, 
cutters, reamers, etc. Preference given to 
one understanding high-speed steel hardening. 
Address, Steady Work, 343, AmMpR. MACH. 

Draftsman—Wanted by company building 
elevating and conveying machinery. Experi- 
ence in the line specified is desirable, but not 


igs, fixtures dies 
ergenthaler Lin- 


for automobile 


absolutely essential. None but high-grade 
men nee apply. State experience, salary ex- 
pected and when at liberty. Box 324, Am. M. 


Man Wanted to take charge of about 
7 boys, one used to clock work or small 
interchangeable parts. State experience and 
wages wanted. teady job in a growing con- 
cern, working 54 hours per week in New 
York City. Box 314, AMERICAN MACHINIST. 


Managing foreman or mechanical superin- 
tendent for factory, 100 men, making instru- 
ments of precision and small articles of all 
kinds of metal. Must be good executive and 
command respect and obedience of workmen. 


Fine opportunity. Good salary. Answers 
considered strictly confidential. Box 325, 
AMERICAN MACHINIST. 

Fort Totten, N. Y., March 10, 1906. 


Wanted—Master Electricians for Coast Ar- 
tillery, U. S. Army. Graduates of standard 
schools of technology or others of equivalent 
theoretical education, and three ~~ practi- 
cal experience with steam and electricity, 
under 33 years of age and unmarried. Pay 
and allowances as follows: Pay $75.00 per 
month. Allowances: house, food, clothing, 
fuel, Iight, medical attendance, etc. After 
0 years’ service, retirement on three quarters 





March 22, 1906. 


pay and allowances. For further particulars, 
apply to Secretary, School of Submarine De- 
fense, Fort Totten, N. Y. 


OHIO. 
Wanted—First-class mechanical draftsmen, 


experienced in machine tool work. The Niles 
Tool Works Co., Hamilton, Ohio. 
Wanted—Designer and draftsman for 


punch presses, — squaring shears and 
drop hammers. ox 270, AMERICAN MACH. 


Wanted—Draftsman. One familiar with 
automobile work preferred. None but first- 
class draftsmen need apply. Box 340, Am. M. 

Wanted—Foreman for body and running 
gear finishing and assembling department in 
large automobile works. Must have had 
previous experience in this line. Box 339, 
AMERICAN MACHINIST. 

Wanted—Foreman experienced in gas en- 
gine work to take charge of engine as- 
sembling department in large automobile 
factory. Must be a hustler and come well 
recommended. Box 337, AMER. MACHINIST. 

Wanted—Foreman to take charge of re- 
‘ome department in automobile factory. Must 
ave had experience with high grade Ameri- 
can and foreign cars and be able to handle 
men to advantage. No others need apply. 
Box 338, AMERICAN MACHINIST. 

Wanted—First-class man to take charge of 
designing of up-to-date jigs and fixtures for 
machine tool work. Must be capable of giv- 
ing instructions in use of the same. one 
but parties having practical shop experience 


need apply. State experience and salary 
wanted. Address Cincinnati Milling Ma- 
chine Co., Cincinnati, O. 

PENNSYLVANIA. 


erecting machinists 


Wanted—High-grade 
The Blaisdell Ma- 


for air compressor work. 
chinery Co., Bradford, Pa. 

Wanted—First class draftsman, familiar 
with paper-mill machinery. Box 331, Am. M. 

Wanted—Lathe hands, experienced in 
heavy roughing work. Steady work at satis- 
factory wages. Apply Titusville Forge Co., 
Titusville, Pa. 

Wanted—First class instrument and tool- 
makers; also large machine tool operators. 
Address Employment Department, Westing- 
house Electric & Manufacturing Co., East 
Pittsburg, Pa. 

Wanted—A number of mechanical drafts- 
men; those with experience in electrical ap- 
pe ne generators or motors preferred. Only 
rst-class men need apply. Address Chief 
Draftsman, Westinghouse Electric and Man- 
ufacturing Co., East Pittsburg, Pa. (P. O. 
Box 911.) 

The eenetupe Company maintains a free 
school for training young machinists to op- 
erate its type —e and composing ma- 
chines. The demand for Monotype operators 
is so great that it receives more applications 
for places in its school than can be filled. 
In making selections, these qualifications 
carry most weight: character, common sense, 
ya a with automatic machinery, (or) 
printing-office experience, or type foundry 
experience. Full particulars will be furnished 
to inquirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1231 Callowhill St., Philadelphia, Pa. 


RHODE ISLAND. 


Toolmakers Wanted—First-class workmen 
on jig and fixture work for light high-grade 
machinery. Permanent employment to com- 
etent workmen. Apply to the Taft-Peirce 
Mfg. Co., Woonsocket, R. I. 


WISCONSIN. 


Tool and die makers—Wanted several first- 
class men on stamping die work, both plain 
and compound. State age, married or single, 
and when can come. Northern Electrical Mfg. 
Co., Madison, Wis. 

Wanted—Machinists ambitious to be fore- 
men or sub-foremen. Our growing auto- 
mobile business often furnishes opportunity 
for advancement. Thomas B. Jeffrey & Co., 
Kenosha, Wis., Rambler Automobiles. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view 
to filling future vacancies as they occur; 
wants men now a: give full experi- 
ence and reason for changing; shop experi- 
ence great advantage; all letters acknowl- 
edged and held confidential. Box 919, Am. M. 


WEST OF MISSISSIPPI. 


Experienced punch and die makers, those 
with —ae with sub-press work pre- 
ferred. Steady work and first class wages 
guaranteed to good men. Box 318, Am. M. 

Draftsman with experience in light auto- 
matic machinery, with some experience in de- 
signing tools for the manufacture of same, 
Exceptional good opportunity for a good prac- 
tical man. No others need apply. Box 317, 
AMERICAN MACHINIST. 
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—G i mt to take executive ability, initiative, judgment, and be and experienced salesman combined, to sell 
ye a Bie". 2. sober. We want men who forget hours and general line of engines, boilers, etc.; must 


nee in makin everything else when business is in sight, have good executive ability, initiative, judg- 
part ry * ~ “machines preferr whe do not need to be told every minute, but ment, and be sober. We want men who for- 
Give experience, references and salary ex- who can do as told, meet conditions and can get hours and everything else when business 
pected. Box 275, AMERICAN MACHINIST. see a future as well as the immediate dol- is in sight, who do not need to be told ever 


lar. State a . a (fully) and full minute, but who can do as told, meet condi- 


Wanted for California, practical machinist particulars. 2, AMERICAN MACH. tions, and can see a future as well as the 
and experienced salesman’ combined, to sell immediate dollar. State age, experience 
general line of machinery; must have good Wanted for California, practical engineer (fully) and full particulars. Box 323, Am. M. 
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Classified Index of 


Abrasive Materials 


Abrasive Material Co., Phila. 
oe Co., Niagara ifalte, 


National Corundum Wheel Co., 
Buffalo, N. Y. 

Norton Emery Wheel C 
ter, Mass. 

Safety Emery Wheel Co., Spring- 


vitnifca. Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Alloy, Nickel 

Boker & Co., Hermann, N. Y. 


Arbor Presses 
Barnes Co., W. F. & John, Rock- 


Co., Worces- 


ford, Ill. 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Mach. Co., 
Chicago, Ill. 


Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Arbors 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Dodge & Day, Philadelphia, Pa. 

Auctioneers 

Shaw & Co., New York. 


Ball Bearings 
See Roller Bearings 


Bars, Boring 
Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleve- 


land, O. 

Himes Eng. Works, Chas. F., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

9 Tool & Supply Co., New 
ork. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Bars, Boring Cylinder 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 


Cling-Surface Co., Buffalo, N. Y. 
Dixon Crucible “Go., Jos., Jersey 


City, N. J. 
Shults’ Belting Co., St. Louis, Mo. 


Belt Filler 
chieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 


Main Belting Co., peme.. Pa. 
—— & Co., "Cha s. A., New 


or 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi 
cago, I 
Bending Machinery, Plate 
wiiee & Jones Co., Wilmington, 


Niles-Bement-Pond Co., New York. 
ropes Tool & Supply Co., New 


York. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 
Bending Machines, Hy- 
draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Be 


thlehem, Pa. 
Bo — & Plummer, Worcester, 


Long & “t Allstatter Co., Hamilton,’ 


Niles-Bement- Pond Co., New York. 


Bending Tools, Hand 

Wallace Supply Co., Chicago, Ill. 

Bicycle Parts 

—— Welding Co., Cleveland, 
0. 


Blairks, Nut and Screw 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Blocks, Chain 

See Hotets. Hand. 





Blowers 


Am. Gas Furnace Co. N. =. Oy. 
Buffalo Forge Co., Buffalo, N 
Chicago Flexible Shaft Co., Chi- 


cago, Ill. 
General BHlectric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co., New York. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Bolt and Nut Machinery 


Acme Machy. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 
a 


ss. 

Detrick & Harvey Mach. Co., Bal- 
timore, 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

— Mach. Co., Waynesboro, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Standard Machinery Co., Bowl- 
ing Green, Ohio. 

Standard Engineering Works, Bil- 
wood City, Pa. 

Vandyck Charehill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn 

Webster & Perks Tool Co., Spring- 


0. 
Wells Br Co., Greenfield, Mass. 
bat = Aly Russell Mfg. Co., Green- 
d, Mass. 


Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
and, O. 

National-Acme Mfg. Co., Cleve- 
and, O. 

Bolts and Nuts 

Cleveland Cap Screw Co., Cleve- 
land, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Books, Mechanical 


American School of Correspon- 
dence, Chicago, II 

Henley Pub. Co., 
New York. 

Hill Pub. Co., New York. 

Wiley & Sons, Jno., New York. 


Boosters 


C & C Blec. Co., New York. 
Crocker-Wheeler Co., Ampere, 


Norman Ww 


General Electric Co., New York. 
mien, Sugeme & Engine Co., 


a 

sprague © we Hlec. Co. New York. 

Stan . Elec. Mfg. Co., 

Pitteneld we. 

Westinghouse Blec. & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 

eae 6 Co., W. F. & John, Rock- 
ord, Ill. 

Beaman " Smith Co., Prov., = I. 

Betts Mach. Co., Wil mington, De 

Binsse Mach. Co., Newark, N. r 

ee & Plummer, Worcester, 


Detrick & Harvey Mach. Co., Bal- 
timore, 
‘Machine Works, Fitch- 


Fitchbur 
burg, 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 
Motch & Merryweather Machin- 
ery Co., Cleveland, 
ae Mach. Tool Wks., Phila- 


mR, Pond Co., New York. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 


Yor 
vandyck Churchill Co, New 
ork. 
Wiener & Swasey Co., Cleveland, 
0. 
Whitcomb-Blaisdell Mach. Tool 


Co.. Worcester, Mass. 


Articles Advertised. 


Boring and Turning Mills 

American Tool Wks., Co., Cin., O. 

Baker Bros., Toledo O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., pe. John, 
Dundas, Ont., Cana 

Betts Mach. Co., Wilmington, Del. 

— — "Tool Co., Bridge- 

r , 
as Mch. Tool Co., Franklin 


Gisholt Mach. Co., Madison, Wis. 
Harringtoe, Son & Co., Philadel- 
a 

Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O 
McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 
Prentiss Tool & Supply Co., New 


ork. 

Vandyck Churchill Co., New York. 

bet 4 & Swasey Co., Cleveland, 

0. 

Boring Tools 

somes Bros. Tool Co., Chi- 
cago, 

Brackets, Lamp 

Standard Welding Co., Cleve., O. 

Brazing Plates 

Phillips-Laffitte Co. 

Bulldozers 

Prentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 

—— Bros. Tool Co., Chi- 
cago, I 

Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Slocomb Co., J. T., Providence, 


a Be 
Starrett Co., L. S., Athol, Mass. 
Cams 


Boston Gear Works, Boston, 
Mass. 

Carborundum 

See Grinding Wheels. 

Castings, Brass 

Nolte Brass Co., Springfield, 
Ohio. 

Phosphor Bronze Smelting Co., 
hila., Pa. 


Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

nenante Mach. Co., Watertown, 


Poole Co., J. Morton, Wilming- 

on, D 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

U. S Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

— & Co., Edwin R., Chicago, 


Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Deek, Chas., Bayonne, N. J. 

Centering Machines 

Hendey Mach. Co., Torrington, 


Conn. 
ee. age & Co., Boston, Mass. 
Phoenix ae. Co., Hartford Ct. 
Pratt Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 


Whiton Machine Co., D. B., New 
London, Conn. 


Centers, Planer 


athens Twist Drill & Mach. Co., 
New Bedford, Con 
Pratt & Whitney Co. Hartford, 


Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 


cester, Mass. 
Boston Gear Works, Boston, 


Mass. 








Chains, Driving —Continued. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 


Link-Belt Engr. Co., Phila., Pa. 
Morse Chain Co., Trumansburg, 


N. Y. 

Whitney Mfg. Co., Hartford, Ct. 

Chisels, Cold 

apap. Schlemmer & Co., 

ew 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Chucking Machines 

American Tool Works Co., Cin- 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

wae & Swasey Co., Cleveland, 


Whitcomb-Baisdell Mach. Tool 
Co., Worcester, Mass. 

Windsor Mach. Go., Windsor, Vt. 

Chucks, Drill 

Atmend _- Co., T. R., Brook- 
yn, N. 

a & &. R. H., New Haven, 


Con 

Cleveland Twist Drill Co., Cleve- 
and, O. 

— Chuck Co., Hartford, 


onn. 
Goodell-Pratt Co., Greenfield, 
Mass. 
Horton & Son a The B., Wind- 
sor Locks, Con 
Jacobs Mfg. og "Hartford Conn. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankf. kfort, N. Y. 
Standard Tool o., Cleveland, O. 
st a Mach. Co., Wilming- 


whites ° Mite. Cc oC i. =e. 

Whiton Mac B., New 
London, Conn 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 


Commeen Chuck Co., Hartford, 


Gisholt Mach. Co., Madison, Wis. 

Horton & Son, Co., The B., Wind- 
sor Locks, Conn 

Niles-Bement- Pond. Co., New York. 

Skinner Chuck Co., New Britain, 


Conn. 

Whiton Mach. Co., D. B., New 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


Circuit Breakers 


Crocker-Wheeler Co., Ampere, 


General Blec. Co., New. York. 
Stanley < I. Blec. Mfg. Co., 


Pa. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Clamps 
Billings & Spencer Co., Hartford, 
Conn. 


Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Johnson pam. Co., Carlyle, Hart- 
ford, Con 

- Belt Engineering Co., Phila- 


Nex r Etaven 3 Mfg. Co., New Haven, 


Con 
Niles Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 


td. 
Reeves Pulley Co., Columbus, Ind. 
Wood's Sons Co., rT. B., Chambers- 
burg, Pa 
Coal Handling Machinery 


Link-Belt Engineering Co., Phila- 
delphia, ‘ 
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Stay-Bolt Practice of the Pennsylvania Railroad. 


EDITORIAL 
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( ie Siic \ é wot 
contlict beg nakine it nec 1 
se bi force » screw the bolts home 
with the result that they are nck i 
tial and unknown strain when the bot 
las no pressure within it. On some « 1 
bolts the st nm is compressive and o 
others tensile, and, with pressure in the 
let he latter ke part ot the 
wi ) t dca 
l RAC \INI 
Lh nig mieci ca 
f most stay-] k led the Pennsy 
i. Railroad \. W prigl 
\ltoo1 t lertak nprove 
ind tl npany 4 stra nl SY 
he res ts I work > ( I 
ve his eff n tha fter two 
ec of S the greatest 
found the bo W 1/1000 inch neg \ 
ead vely cl th olts, be 1 
derstood, being from ordinary rougl 
nere ! witl t straightening, selec 
tot 1 ) ninary worl | \ 
" it these bolts, ected at randon 
from ose completed and lying o 
l hu 1 te ed wnd—sthe ert 
found was 2/1000 inch in eight meh 
ORKSHO HECK ON ACCURA 
\ consta check 1s placed on the ac 
racy of the bolts by making it impossible 
for undue force to be used when screw 
ng them hom The wrench provided ts 
but six inches long, and with this all bolts 
ist be screwed to their place It 1s 1m 
ee : 
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possible to use a different wrench from 
the one provided, as the bolts have no 
heads, the wrenches being socket wrenches 
which engage the threads only, and to 
make ineffective any surreptitious length- 
ening of the special wrench by welding 
out or using a piece of pipe, it is so made 
that it can engage two threads only of the 
bolt, these threads measuring the amount 
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machine, and they hence locate the bolt to 
be tested in a position which is parallel 
with the line of centers. The bolt in place 
the indicating apparatus is quickly applied 
to it and its error is read off. 
LEAD-SCREW GUIDED DIES. 

The threads of the bolts are cut by dies 
which are guided by a lead screw. Many 
doubt the ability of a lead screw to con- 













































































FIG, 3. SECTION 


by which the bolt projects from the sheet 
for the formation of the head. 
A STAY-BOLT COMPARATOR. 

The starting point of Mr. Epright’s 
methods is the comparator shown in Fig. 
1, by which any balt may be quickly com- 
pared with a standard and the error in 
any given number of inches of its length 
be quickly determined. 

The machine is shown with the standard 
screw in position supported on centers. 
On the front side of the machine is a 
standard which rests on the base, but is 
not fastened to it, from which projects an 
arm carrying an arc-shaped scale reading 
to thousandths. The standard carries an 
adjustable rod parallel with the line of 
centers, the outer end of which has a 
finger point which enters the threads. A 
second finger point is carried by a multi- 
plying lever of which the outer end plays 
over the graduated scale. The adjustable 
rod being set to bring the two finger 
points at approximately the distance apart 
which is to be included in the compari- 
son, the two points are then entered be- 
tween the threads of the standard screw. 
By an adjustment which is provided the 
multiplying lever is made to read zero and 
the bolt to be tested is then substituted 
for the standard. The stay-bolts, how- 
ever, have no centers and they are hence 
supported in V yokes, which are shown at 
each end of the machine. The bases of 
these yokes fit the slot in the bed of the 
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bolt stock being turned down between the 
threaded ends, the die starts afresh at the 
beginning of each end, and, being brought 
up to each starting point by the lead 
screw, the start of each threaded end is 
bound to be correct. That is, there is no 
continuous error accumulated throughout 
the entire length of the bolt, but an error, 
if any, accumulated through the short ends 
only, and such error must be substantially 
equal in the two ends and thus neutralize 
itself, as shown in a test which spans the 
two ends. 
THE BOLT-CUTTING MACHINE. 


The machines in which the bolts are cut, 
shown in Fig. 2, have in general much the 
appearance of automatic turret lathes. 
There is essentially the same arrangement 
of cam shaft and cams, but the action is 
quite different. The block which carries 
the tools and dies is stationary, the feed 
being by the bar itself, which is fed 
through the tool block. The spindle of the 
lathe is hollow and through it runs a long 
feed tube a, Fig. 3, which is a section of 
the headstock, The feed screw b is con- 
nected with the feed tube, as shown in 
Fig. 2, its nut ¢c being driven in either di- 
rection and at various speeds by the gear- 
ing which connects it with the spindle, and 
which is engaged and disengaged in vari- 
ous combinations by the cams below. The 
bar of stock runs through the feed tube 
and is fed forward for each fresh bolt by 
feed rolls in the detached upright at the 
extreme left of Fig. 2. The feed for the 
cut is by the chuck at d, Fig. 3, which is 
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FIG. 4. TURNING AND CUTTING 


trol the action of a die which is out of 
truth with it, especially if the die tends to 
cut a slightly coarser pitch than the screw, 
as, in that case, the die may for a time 
advance faster than the screw by reason 
of the lost motion in the parts. In the 
present design of bolt-making machine 


this question is, however, eliminated. The 
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OFF TOOL SIDE OF TOOL BLOCK. 


engaged and disengaged by the cam be- 
low, and which has a feature in the en- 
gaging levers which close it in, that they 
are of a length permitting considerable 
spring whereby the considerable variation 
which exists in the diameter of stay-bolt 
stock may be accommodated. 

In action the bar of stock is first fed 
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through the roller feed until it con- 
tacts with the stop at the end of the ma- 
chine. The chuck, which is then at the 
outer end of its travel, is then closed and 
the bar is drawn back. A bar, shown in 
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of the reduced portion is reached, a simi- 
lar bar on the other side of the tool block 
manipulating the steady rest. The reduc- 
ing cut for the central portion of the bolt 
thus completed, the stock is further with- 
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FIG. 5. DIE SIDE 


Figs. 2, 4 and 5, extending alongside the 
tool block, is attached to the chuck and 
has a cam face by which the turning tool 
is forced inward as the bar travels end- 
wise, and is again withdrawn as the end 
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24§ 








OF TOOL BLOCK 


drawn to clear the dies which are on the 
other side of the tool block from the turn 
ing tool, as shown in Fig, 5. The feed 
of the bar is then reversed, the dies close 


and the two ends are threaded, the inter 
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vening portion of the bolt being quickly 
passed by speeding up the feed screw. 
The threading complete, the bolt is cut 
off by the cutting-off tool, also mounted 
on the side of the tool block shown in 
Fig. 4 

FLEXIBILITY OF THE MACHINI 


When machine was designed experi 
ments were in progress on the design of 
stay-bolts. Bolts had been tested having 
one end materially larger than the other, 
and there was a considerable probability 
that a design of this character would be 
adopted, making it necessary to adapt the 
machine to it, With such a bolt the inter 
mediate turning down could not be done 
with a single chip and provision was there 
fore made for taking one, two or three 
chips; that is, in addition to the sliding 
bar for closing in the’ turning-down 
tool, provision 1s made for advancing the 


tool in steps for a succession of cuts 


[his is shown in Fig. 6, which illustrates 


the tool block An arm a, which ts actuat 
ed by a sutt ible cam on the cam shaft, ad 
vances the tool by its geared connection 
with the screw >, which connected te 


—_ 
mck rest 


both the turning tool and the 


\ scale 


progress 


indicates the cut that is in 
Similar means are provided at 
d and e for advancing the dies and thus 
Neither of these 
provisions is used, the unequal-ended stay 


bolt having been abandoned, and the sec- 


taking a finishing cut 


ond cut of the dies having been found su- 
perfluous, These provisions, however, re- 
quire the repeated traverse of the work, 


and they, together with the necessity for 
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handling long bolts, require a very flex- 
ible arrangement of speeds for the cam 
shaft, and as a matter of fact this shaft 
may be made to revolve as slowly as once 
per hour or as quickly as once in two 
minutes. An outgrowth of this adjust- 
ability is a saving of time, as, regardless 
of the length of the bolt, the revolution of 
the cam shaft may be so adjusted as to be 
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Power Required by Machine Tools, 
with Special Reference to Indi- 
vidual Motor Drive. * 


BY G. M. CAMPBELL, 


This article will not be a _ theoretical 


exposition of the subject in general but 
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the motor cannot be definitely stated for 
all conditions. If a total speed range of 
6 to Lis required in a machine, it might be 
advisable under certain conditions to ob- 
tain this total range in the motor, but as 
a general rule the writer believes it would 
be advisable to use at least two runs ot 
gears when the speed change required ex 





. @ e Cut — --—H.. P. 
completed just as the bolt is finished, and ae ee Feed Depth Speed Weight Fron 
—_ ; ae oo ies a Inches Inches Ft. per Removed Actual. orm 
hence the succeeding bolt is commenced n . Min. Lb. per M. ula 
without loss of time 72’ Wheel Lathe No, 14........ I  & 13.7 1.69 4.5 4.2 
\ S 12 i6 4 
: . ‘s i a & 3 11.6 2.15 6.4 5.4 
A feature of the tool block shown in 3  & i 13.2 5.55 84 13.9 
ny “a 4 ~riate . 4 ‘ . ee poinaalerts 3 gz & 2 13.2 6.3 12.0 15.7 
Fig. 6 will be appreciated by automatic yy, wheel Lathe No. 28... 1... Ae 5 —¥ + 4 7 
turret-lathe operators. The cross section “s ae 3 hy & 8.8 3.5 8.1 8.7 
. . : CCU ll NC iwtnate Bec fs & } 10.5 4.0 7.3 10.0 
at the right is taken with the observer in : ik | 15 5 53 90 13.2 
seat « Settin Tae " . 2& 3 12.3 6.3 13.4 15.7 
the rear of the lathe, looking toward the jy giotter No. 770. dy 30.0 0.8 2.0 2.0 
operator’s side. The cutting-off tool post a ts 28.8 0.76 L4 1.9 
is shown at f. It will be observed that, 84.8 98.4 
except for those made by this tool, the TABLE I. POWER ABSORBED IN CUTTING HARD STEEL. 
I : 
~— be ceeds 4 to I, and that a somewhat bet- 
———$ Cut ——_—— —-H, P.— =e ° 
Machine Feed Depth - ee Phe. oan er From ter and more efficient design can be ob 
ches che vot c . rorm- . > the > enee ~h- re ire 
Inches Inches. Lb. per M. toy tained when the speed change required 
60” Planer No. 52......- 1 3.62 5.9 6.5 in the motor is limited to about 3 to 1 
1’ Sh pet No. 64... ea 46 sp 6.6 The larger the speed range the larger the 
2 Shaper No. 6 sted ri 'g 46 3. 2.5 : 4 ‘ 
‘ , 1.00 2.7 1.8 motor as is shown in Fig. 2, and of 
’ A 4 1.11 2.6 2.0 : 
Boring Mill No. 29. 1 ad 1:76 2'9 39 course the greater the price, also the dis- 
i ts : te oa 9" £2 proportion between size of motor and 
S a @ ”. oO a.4 . " ‘ 
, fe & vb 7.65 12.7 18.7 size of machine increases. 
A ‘ 3.76 7.2 6.8 
iv’ Slotter No, 77 I 4 0.9% 1.3 1.7 NUMBER OF CONTROLLER POINTS. 
et 1, } 0.93 2.1 1.7 : 
42’ Lathe No. 10.......... 4 i 2.33 3.8 4.2 [he controller necessary to enable the 
“e i i ° ” c . . 
oe Re aNGR ee " : a ae e speed change to be obtained in proper 
24” Lathe No. 19.. ........ vee ihr 3 : 1.98 3.7 3.6 increments will vary according to the 
Axle Lathe No, 21.. os } 27 4.3 5.9 7.7 . ; é 
_ aie ae il ERR ‘ i 51 2.7 5.0 1.9 range required and the size of the incre- 
c fs & oe 51 4 ,- 2.5 = aa . ce te ion 
Paine Led ew rs ae a2 99 ment. It is feasible to work to within 
Car Wheel Lathe No. 22 is @& | 12.5 6.9 12.7 13.4 10 per. cent. change of speed and conse 
‘ Ys 3 & 2.6 6.0 9.9 8 : 
‘ i j 19.7 1.2 15.1 7.6 quently a 10 per cent. increment would be 
» Lathe No. L.. A, Ay 3 3.4 § 1.2 : . 
ee aes pe e~ .; me desirable. If 10 per cent. increments are 
Crease eee a h& 4 : 3.7 3.7 
“ ee eeee t's a & is 1.75 2.3 3.1 used the number of points of the con 
‘2’ Gisholt Lathe No. 70...... th } 84 2.2 4.5 4.0 s 
alia Moe Gao ty fs Ms 1.9 3.6 3.4 troller would be obtained from th: 
ak { 4 1.1 1.6 2.0 c 
formula: 
151.35 150.3 1.1"? = Speed range in motor. 
TABLE 2. POWER ABSORBED IN CUTTING SOFT STEEL. Where n is the number of points it 
chips fall on the inclined surface g and Cut _H. P- 
thus go to the right while the completed Machine. Feed Depth Speed ee ae vem 
: P . is . : Inches. Inches gl er ee — 
bolt drops off at the left; that is, the bolts . Min. Lb. per M. ula 
and chips do not fall in the same pile, but 24’ Drill Press No. 39 a enlarging 14—3 25.1 0.81 2.3 1.6 
sical — uf - a ” 14—38 29.7 0.96 2.7 1.9 
each in piles of thes own, iu “ “ ‘3 25.9 0.83 1.3 1.7 
vee eoenes ay 14” Drill 74.5 0.52 3.5 1.0 
HARDENING TAPS oo." 20.9 0.54 1.2 1.1 
’ “ 9 ‘ 20.9 0.54 2.2 1.1 
Accuracy in the bolts would count for 24’ Drill Press No. 40......... i, enlarging sto2 20.9 1.02 1.4 2.0 
. . ée 1 §’ Dr 36.8 63 2.6 1.3 
little without equal accuracy in the taps, 59” Radial No. 47 ‘s ac =3'9 a 2 ¢ ‘3 
Se. FO RS . w 53. . 2 3 
and this latter has been secured by a 4 tees aa VY 51.7 0.84 2.5 1.9 
, : , Z oP’ Tathe He. DW... 00000 1 54 4.2 6.6 8.4 
wrinkle in hardening that is new to me. 1 EE PERS oe 42 3.2 4.0 6.4 
: . 0 r No 52 th ve & e 23 8.95 21, 17.5 
lhe taps are heated in a lead bath in the — eae nee , 2 . " a. 182 4 6 
usual way, except that they are submerged Le 8 awe , | ky 22.2 1.72 6.5 3.4 
ie : 7 : ;: 42" Planer No. 55: , 2 24.3 4.73 12.1 9.5 
for a limited time only, this time being «= | Jol, , i 25 $.87 12.3 9.8 
' 46 5.7 7.8 p 
such that the teeth only are heated to a . » ; : 8 
hardening temperature. Both heating and 95.4 85.4 


quenching are of course done with the 
tap ina vertical position. The heating of 
the teeth only leaves the body of the tap 
soft, so that it may be filed or drilled, and 


the pitch is found to be unaltered. One 
ot these taps, selected at random, was 
tested on the comparator in my presence 
and the error in four inches was found 


to be zero. No differential gear or screw 
is used in cutting the taps, which are cut 
to the intended pitch, and, as said, the 
hardening process described is found to 


leave this unaltered F. A_H 


TABLE 3 


will rather present a few deductions from 
the 
modern 


various motor equipments in a 
shop, giving certain curves of 


in connection therewith and vari- 
examples of every-day 
these shops. Most of the inferences that 
may be drawn from these records will be 


left for the reader to make as he sees fit. 


power 


ous practice in 


Just what range of speed is required in 


*Abstract of a paper read before the En 
Society 


vineers’ of Western 


Pennsylvania. 


POWER ABSORBED IN CUTTING WROUGHT IRON. 


controller, “off” point being counted as 
one point. This would give results as 


follows. 
Speed Range. Controller Points 
3 14 
4 17 
5 19 
6 21 


If the motor is a reversing one, then 
to this number of forward motion points 
must be added the required number of 
back motion points; usually one-third to 








we 
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one-half the number of forward, so it 
is seen that the controller would become 
unwieldy in size or the speed increment 
would have to be increased above 10 per 
cent. In the P. & L. E. shops the speed 
increment was about 1o per cent. and the 
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vary approximately as the speed and cut 
and therefore as the weight of metal re- 
moved, consequently in fitting motors to 
tools due allowance must be made for 
high speeds and maximum cuts, bearing 
in mind the coming universal use of high- 





Cut — -——_—f, P.——- 
. Speed Weight From 
Machine. a. — Ft per pemeves Actual Form 
eaiunen — Min Lb. per M. ula. 
60’ Planer No. 52 ; nes <& 7, ; & ve 30 4.74 9.3 6.6 
“ aa } wk 22.6 5.03 7.6 7.1 
o wnihtenas 14 v_ & 28.9 18.3 23.2 25.6 
42’ Planer No, 55.... vesbes io fs 37 4.06 4.7 5.7 
se inches is 74 37 2.71 4.1 3.8 
zt TESS Sees os As 40 1.46 2.6 2.1 
72’’ Boring Mill No. 29 pnaraaie rn ss 28 2.05 2.6 2.9 
ee ee ee ty lg 33 1.07 1.4 1.5 
OC 2 tle ~ ts % 30 1.90 2.7 2.7 
42” Lathe No. 10.. eescccees Ys s 108 2.63 5.8 3.7 
a a As th 46 1.74 2.9 2.5 
i fs i 58 2.12 2.2 3.0 
EET, A EUS i r 45 1.64 1.9 2.3 
1 BAGO HO. Diurcsvcccscesovce ts 42 1.92 3.0 2.7 
“ 3, Js 61 1.12 1.5 1.6 
ceeeee 4 ‘ 47 2.30 2.0 3.2 
BS ts 5D 1.34 2.0 1.9 
77.6 78.9 
TABLE 4. POWER ABSORBED IN CUTTING CAST IRON. 
Tool. Description. Builder. Motor. 
5 18” by 8’ Lathe, Flather & Co. 5 1,5 H. P. CM 
6 20’ by 8’ os F. E. Reed Co. 5 I,5 H. P. CM 
7 20’ by8 F. E. Reed Co. 51,5 H. P. CM 
8 25’ by 6’ Putnam Machine Co. 7's I, 7% H. P. CM 
10 42’ by8 Niles Tool Works Co 15 I, 15 H. P. CM 
11 24’ by 12’ American Tool Works Co. 7'3 1, 74% H. Pb. CM 
18 Axle Lathe Pond Machine Tool Co. 25 1, 25 H. P. CM 
14 72” Wheel Lathe Niles Tool Works Co. 25 I, 26 H. P. CM 
16 Turret Lathe Jones & Lamson Machine Co. 51,5 H. P. CM 
16 44 “ “ Jones & Lamson Machine Co. 61,5 H. P. CM 
17 American Tool & Machine Co 31,3 H, P. CM 
18 American To. & Machine 51,5 H. P. CM 
“ ‘ Warner & Swasey Co. 51,5 H. P. CM 
19 24’ by 12’ Lathe American Tool Works Co. 744 1,7% H. P. CM 
”) 30” by 15 ‘ Putnam Machine Co 10 I, 10 H. P. CM 
41 Axle Lathe Putoam Machine Co. 35 1, 35 H. P. CM 
22 «©42’/ Car Wheel Lathe Pond Machine Tool Co 20 I, 20 H. P. CM 
23 #490’ Wheetk Lathe Putnam Machine Co. 25 1, 25 H. P. CM 
24 18’ by 10 ‘ Putnam Machine Co 7% 1,7% H. P.O 
5 36 by 24 <¢ Putnam Machine Co. 10 I, 10 H. P. CM 
27. Hyd. Wheel Press, 200 ton Niles Tool Works Co 7% I, 7% H. P. CCM 
28 42’ Car Wheel Borer Pond Machine Tool Co 10 I, 10 H. P. CM 
29 ~=—s-« 72’ Boring Mill Pond Machine Tool Co 25 1, 25 H. P. OM 
30=—«100’’ Hyd. Wheel Press Putnam Machine Co. "Ti I, 7 H. P. COM 
$1 =« 18” by 36” Horizontal Boring 
Machine Betts Machine Co. 15 I, 15 H. P. CM 
32 84’ Quartering Machine Niles Tool Works Co. (25 1,5 H. P. CM 
33 «©6551 Boring Mill Baush Machine Tool Cx 15 I, 15 H. P. CM 
37 «=: 36’ Dr ll Press ,F,é4 HH. P. CM 
8 39, 40 & 41, Same as No. 37 
43 72” Radial Drill Niles Tool Works Co brLéithee cm 
46 Heavy Two Spindle Drill Bement, Miles & Co (2)734 I, 9 H. P. CM 
$7 30’ Drill Press J. FE. Snyder 51,5 H. P. CM 
51 30” by 30” by & Planer New Haven Mfg. Co, 7% 1,7% H. P. CCM 
52 «=660” by 60” by 20 od Pond Machine Tool Co 20 1, 20 H. P. COM 
53 30’ by 30’ by 8’ Powell Planer Co 7%1.,7%H P. CCM 
34 42’ by 42” by 12 Pond Machine Tool Co 15 1, 15 H. P. CCM 
56 42” by 42” by 12 Cincinnati Planer Co. 15 1, 15 H. P. CCM 
62 12 Shaper Hughes & Fhillips I, 5 H. P. CCM 
63 24” o Gould & Eberhardt 74 1,7% H. P. CCM 
64 24 Traversing Head Shaper Cincinnati Shaper Co, 7 7 H. P. COM 
67 20’ by 11’ Lathe Putnam Machine Co. 7 I, 73% H. P. CM 
68 20’ byll’ ° Putnam Machine Co. 7 I, 7% H. P. CM 
69 20” by 11’ Putnam Machine Co. 7 I, 7% H. P. CM 
70 )«=6334’’ Gishbolt Turret Lathe Gisholt Machine Co. 15 1,15 H. Pp. OM 
71 Slab Miller Wm. Sellers & Co 5 I, 6%, H. P. CCM 
760=—«12” slotter Betts Machine Co. 5 I, 64, H. P. CCM 
77 19” - Putnam Machine Co 10 I, 13, H. P. CCM 
91 6” Pipe Cutter D. Saund-rs’ Sons 71,1,7% H. P. CM 
as . D. Saunders’ Sons ‘1.3 H. P. CM 
(3) 18’ Emery WheelGrinders Bridgeport Emery Whee! « + D, 4H. P. CM 
125 Bending Rolls No. 2 Hilles & Jones Co. 73 I, 7% H. P. CCM 
126 Bending Rolls No. 4 Hilles & Jones C». 6 1,25 H. P. CCM 
127 Straightening Rolls No. 2 Hilles & Jones Co. i565 I, 15 H. P. CCM 
130 Punch & Shear No. ¢ Hilles & Jones Co. "10 I, 10 H. P. CCM 
131 Punch No. 2, with Spacing 
Table Hilles & Jones Co. 10 1. 10 H. P. COM 
135 Punch 13-16” Hole, 3-8 Cleveland Punch & Shear W’ks < *5 1,5 H. P. CCM 
136 Punch No. 6 Hilles & Jones Co. "15 I, 15 H. P. CCM 
137 Horizontal Punch Hilles & Jones Co, *10 I, 10 H. P. CCM 
140 Shear No. 6 Hilles & Jones Co, *15 I, 15 H. P. CCM 
141 Angle Shear No. 1 Hilles & Jones Co, 10 I. 10 H. P. CCM 
147 60’ Radial Drill Dreses Machine Tool Co 51, 6% HAP. CM 
167 Punch & Shears No. 4 Hilles & Jones Co, 15 1. 15°H. P. CCM 


TABLE 5, TOOL LIST 





speed range required in the motor some 
what less than 3 to 1, the necessary num- 
ber of runs of gears being used to give 
the total range in the machine. The max 
imum number of runs used was four. 
FORMULA FOR POWER REQUIRED. 
Other conditions being the same, the 
power taken by a machine, after allow- 
ance is made for friction losses, will 


speed tool steels and increase in rigidity of 
machines. A formula for amount of power 
absorbed m cutting may be stated thus: 
HP = KW 
where HP = Horse-power 


A A constant, depending 
on the kind and grade 
of material. 

WV = Weight of metal, pounds 


removed per minute. 
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Values of K may be taken as follow 


K = 2.5 for hard steel. 


= 2.0 for wrought iron. 
= 1.8 for soft steel. 
= 1.4 for cast iron. 


RESULTS COMPARED WITH THE FORMULA 
Chis formula is simply a general on 
Che power required in any particular case 
will vary perhaps 100 per cent. according 
to the condition of the cutting tool. To 
show how this formula applies examples 
3 and 4. Thes 
examples are taken at random from var 


are given in tables I, 2, 


ious machines tested and under ordinary 


conditions of shop working. They ar 


not results of special tests The ma 


chines, it will be noted, include several 
some had one tool work 


The horse-power actually 


different types; 
ing, some two 
taken for the cut was obtained by de 
ducting from the total power absorbed by 
the machine the power required to run 
the machine light at the same 


speed 


his is not quite correct in some cases 


for example, in drilling as will be show: 
later. 
There is considerable discrepancy 


some of the figures. This is as might be 
expected, but in general the agreement 
is sufficiently close to show that the for 
mula is a reasonable one for arriving at the 
approximate horse-power required for do 
ng the actual work. The readings for hard 


steel are rather erratic. This is quite natu 


ral as the grade of steel in wheels varies 
widely ; some of the material in that class 
should evidently be in the soft-steel class 
lhe figures for the drill presses are als 
rather divergent. This is especially the case 
in drilling but not so much so in enlarg 
ing. The main reason for this is the in 
light load 


friction loss of the 


accuracy of th losses. Thi 


machine running idle 
s not the same as the friction loss whet 
This 
loss should have been obtained by putting 


in a non-cutting drill and applying the 


the machine is working friction 


pressure. In connection with the tables 
it may be noted also that the readings for 
wrought iron are too few to be of any 


5 | 
Vail 
FRICTION LOSSES 
Another factor which enters into the 
capacity of the motor required is the fric 


This is 
to predetermine but 


tion loss of the machine itself. 
factor impossible 
fortunately is not very large except on 


very large machines; it depends greatly 


on the gear reduction. A few examples 
of friction losses will serve to show thx 
general run of such losses; the power lost 


in other machines may be assumed by 
comparison 

Fig. 1 shows the power lost in frictior 
in P. & L. E. tool No. 29, a 72-inch Pond 
There is a 
lost power in the different 
ranging from 2.9 horse-power for the 
high-speed spindle to 0.5 horse-power for 


with motor run 


boring mill difference i 


gear ratios 


the low-speed spindle 


ning at the same speed, 800 revolutions 
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per minute. The spindle speeds for a 
loss of 0.5 horse power are 3.14, 4.22 and 
1.86, respectively, showing that the loss in 
friction is not directly proportional either 
to motor speed or spindle speed. This 
holds true for all tools. 

Fig. 2 is for tool No. 23, a go-inch Put- 
nam driving-wheel lathe. This is quite a 
large machine, but the friction loss is 
small, only 1.6 horse-power maximum for 
high spindle speed and 0.55 horse-power 
for low spindle speed. Although the gear 
reductions vary considerably—2g to 1 and 
600 to I—yet the total actual difference in 
lost power is not very large. 

Fig. 3 is for a 20-inch by 11-foot Put- 
nam lathe, gear reduction varying from 
3-1 to 80-1. The maximum loss is about 
1.2 horse-power. 

Fig. 4 shows incidentally the power lost 
in a 60-inch planer, Figs. 6 and 7, in 
punches, 

Similar curves could be given for a 
large number of machines, but these are 
sufficient to show the general trend of the 
losses, especially as they show that the 
losses are small, except when the spindle 
or table is running at top speed. At the 
high spindle speed it is rather unlikely 
that a maximum cut is to be taken, but 
in all probability only light finishing cuts 
or polishing, so that in general the power 
lost in friction in the machine may be 
neglected in considering the question of 
size of motor required. 

RECIPROCATING TOOLS. 

There is a class of machines where the 
size of motor required depends very 
largely on the machine itself, almost inde- 
pendent of the size of cut it has to take. 
This is the reciprocating tool, as the 
shaper and planer and to a somewhat less 
extent the intermittent working machines, 
such as punches and shears. In planers, 
where shifting of belts is relied on to re- 
verse the motion, the statement is fairly 
accurate; in tools where the reversal takes 
place by magnetic clutches or motor re- 
versal it is not so much so, as the power 
taken by the motor can be better regu- 
lated. Ir. planer drives where motor 
runs continuously in one direction, it is 
of relatively little importance how much 
the platen or the load on it weighs, but 
the size and weight of the revolving pul- 
leys which have to reverse it is of very 
great importance. These pulleys should 
be as small and light at the rim as capa- 
city will allow; and on one of the revolv- 
ing shafts, preferably on the motor shaft, 
there should be a fly-wheel of large diam- 
ter and heavy rim, so as to aid the motor 
at moment of reversal. 

Fig. 4 is for machine No. 52, a 60-inch 
by 60-inch by 20-foot Pond planer, The 
cycle of power consumption is rather re- 
markable, but is a fair example of tools 
of this class and method of drive, reversal 
by shifting belts. These readings were 
taken with the machine running light 
During cutting stroke the horse-power ta- 


ken was 3.9, reversing to return stroke 
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the power jumped to 19; on the return 
stroke it was 6.3 and in reversing to cut- 
ting stroke it rose to 27.0. Speed of the 
table in cutting stroke about 25 feet per 
minute; on the reverse stroke, 60 feet per 
minute. This planer was driven by a com- 
pound wourd Crocker-Wheeler motor, 
73.5 amperes, 20 horse-power at full speed 
and voltage rating. The fly-wheel on this 
machine is much too small, but owing to 
special design of the driving mechanism it 
could not be increased. The driving 
mechanism would have to be improved 
considerably to make it suitable for much 
higher speeds. 

Fig. 5 is of some tests on a 36-inch by 
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In the lighter machine, No. 130, Fig. 6, 
the horse-power rose to 21, while in No. 
167, Fig. 7, only to 7.9, showing very 
clearly the influence of the heavy fly- 
wheel and gear in the latter machine. 

In the shops of the P. & L. E. R. R. 
Co., at McKees Rocks, there are about 
80 machines driven by individual motors. 
For variable-speed work, the speed vari- 
ation required in the motor was, in gen- 
eral, about 28 to 1 for full power, but 
up to from 6 and 7% to 1 for diminished 
power at low speeds, and the size of 
motor was approximately double the 
horse-power required by the machine 
throughout this full power range, i. e., if 
































MOTOR. | CUT MATERIAL. | 
!@ile;. ° ° P | 
be gs $|s\< 7 a aa oS .jisaisf | ; 
aSeigie|= ~s/Ze| 28 (B8sldiigee) — 
SEeig e/f\nf/ee| ge loemggises| & 
of) > 5 | a — S}; As Oe AS ee 7 
18 DW lentdesetuelecsceslervetvchoorsl sved beevefocesesfococeceons Running light, table not turning 
Re ee a ene eer, ere eer Y ewok ines - - table turning 
18 ‘|..../20| 785]...... 125 | .126 & .126| .... |19.6)...... |Cast Iron Two heads 
21 RS RE a Seer Sere ae *, .cleccccccees  MUNNINE light 
21 | 233/38 | 978] 11.88) .062f 094 47 | 7.5! 0.99 | Brass 
21 | 232/37 | 988] 11.51! .0625 0625 47 | 7.5) 0.66 e 
4 76/38 | 243) 3.77| .0625 375 28 |58 | 2.05 |CastIron 
S | Re EE Biewexcclavencescecs cseleccelecocscfocseenescs Running light 
8 76/49 | 340) 4.98 .0625 58 1.90 Cast Iron 
12 | 116/33 | 480} 5.08) .12956 .062&.031| 44 [44 1.24 Steel 
10 | 114/28 | 473) 4.97) .125 0625 42 44 | 1.11 _ 
13 tt et) Mi eccislecendebensedl occeeehasdeteksc0l beumnens*® Running light 
9 | 113/75 | 354) 11.36) .125  .125&.126| 51 [52 | 6.41 Steel 
9 | 112/95 | 349) 14.26) .125 | .187&.187| 48 |52 | 7.65 
9 | 115/68 | 360) 8.93) .126 | .125&.187| 47 |52 | 3.75 “ 
17 | 195/25 | 684) 6.54) .125 125 | 80 |19 | 4.50 Brass 
21 | 234/35 | 964) 11.00) .125 .094&.031/| 1238 |20 | 6.91 ws 
20 | 235/30 | 915] 9.47) .187 .031& .016| 115 |20 | 3.64 “ 
20 ge EES SEER Re, RAR Peeves Running light 
20 © 244/13 | 940) 4.25 .083 125 33 18 | 1.07 [Cast Iron 
6 78/26 | 294) 2.72) .083 125 33/18 | 1.07 24 
15 | 161/18 | 612) 3.24) .062 . 062 24 (20 | 1.29 
TABLE 6. TESTS OF 72-INCH BORING MILL. 
MOTOR. CUT. | MATERIAL. 
ie © 4 = | : : : Q 
Bes | & a = 3 © r=) oe ./59/5 : is 
ass 3 2 ” aS ge 3& 32d gs | Gas a REMARKS. 
SEE|/ 3] 5 ' [gel eg 22 ash | 22 | O35 § 
s > 5 i a a AS Of, AS | ea iv 
16 }a8 | 60 637 | 15.1 \ , & ¥ 13.0 48 Ba i 4 ry ad 
13 157 | 50 430 | 10.5 te fs & fa 8.8 48 35 — ae 
16 190 | 70 650 | 17.8 yy “&', 13.3 | 48 4.2 , 9 
13 156] 46 | 540) 9.4; B&B | B& A | 10.9 | 48 28, « | 
13 156 | 75 637 | 15.7 , % k % 12.3 | 54 6.3 | } 
13 156 | 70 536 | 14.6 3 %&% | 12.3 | 54 6.3 | 
9 113 | 80 | 355 | 32.1) 3 fs & % | 105 | 6 | 4.0 “ ‘ 
9 114 | 77 363 | 11.8 3 i“ & 10.6 | 69 | 3.6 | ee 
11 115 | 60 450/ 9.1) } ws & % 13.4 71 4.0 ‘ 
17 196 | 46 798 | 12.1| 3 “we X 15.5 51 6.3 | “ ‘ 





TABLE 7. TESTS OF 90-INCH DRIVING WHEEL LATHE. 


# 

36-inch by 12-foot Pond planer on exhi- 
bition at the St. Louis Exposition. This 
machine was driven by a reversing mo- 
tor, belts being entirely done away with. 
The same general cycle is evident, Horse- 
power, 4.1, to 18.0, to 6.0, to 24.0 and back 
to 4.1. Speed of table cutting stroke was 
32 feet per minute, return stroke 75 feet 
per minute. The horse-power in this curve 
includes the power losses in the motor it- 
self, which are not included in any of the 
other cuts. This planer was driven by a 
No. 7 6-horse-power, type S, Westing- 
house motor, speed change 4 to I, rating 
48 amperes at IIO0 or 220 volts. Loads 
obtained in taking heavy cuts were con- 
siderably in excess of the rating of the 
motor, 

Influence of design on the power re- 
quired for punches and shears is well 
brought out by Figs. 6 and 7. Each ma- 
chine was used, for example, for punch- 
ing a 1%-inch hole in a 1'%-inch plate. 


the motor was rated as a variable-speed 
motor, it would have a rating approxi- 
mately one-half that of the constant- 
speed rating. The speed variation in 
differed 


many instances considerably 


from the above. In many of the drills, 
the speed variation was higher and in 
planers, shapers, etc. lower. As_ has 
been brought out in previous papers read 
before this society, the speed control in 
these shops is obtained by means of the 
multi-voltage system. The horse-power 
required by the machine was determined 
partly by general considerations and part- 
ly by the formula stated above, H P = 
KIV. where K had a value of 3.6 for hard 
steels and 2.5 for soft steels. From data 
given on previous pages, it may be seen 
that the size of this constant was on the 
safe side. All machines are protected 
by both circuit breaker and fuses, the size 


of the breaker was, in general, 4 amperes 
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per rated horse-power of the motor and it 
was set at the limit of 50 per cent. above 
this rating, the breaker would therefore fly 
out when the power consumption was ap- 
proximately 100 per cent. overload. On re- 
ciprocating tools, the circuit breaker was 
set 40 to 50 per cent higher. The enclosed 
fuses used had a rating the same as that at 
which the circuit breakers were set. 
SIZES OF MOTORS USED. 

The individual-motor-driven tools used 
in these shops and the size of motors are 
given in the tool list, Table 5. When 
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the horse-power differs from the size of 
motor, it that the motor is a 
high speed one. CM stands for 
motor, CCM for compound. The letters 
I, F, and D after the initial number indi- 
frame. 
cates the size and in every case is the 


indicates 
shunt 


cate type of The number indi- 
same as the horse-power of the motor 
run at low speed, 230 volts. Motors 
marked with an asterisk (*) are 
stant speed; all others are used as vari- 
able-speed motors. All motors are the 
standard motors of the Crocker-Wheel- 


con- 


40, 


er Company, and the ratings are for con- 
stant speed at 240 volts. 

In addition to these individual-motor- 
driven tools there are ten groups of tools 
in the several shops. In the wood-work- 
ing shops group driving in small groups 
is the rule. Group driving was used only 
required. 
There are at the plant about forty motors 
than 


where speed change was not 


for other purposes machine-tool 


driving, also eleven electric cranes. 
TESTS OF MOTOR CAPACITY 
\fter the 


plant was in operation a 









































Power Lost in Friction it 
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Motor Speed R.P.M, 
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large number tests were made, every ma 
whether 
motor capacity was sufficient. 
motor too small. Ina 


chine listed being tested to see 
or not the 
In no case is the 
few cases the motor could easily be re 


duced for P. & L. E. R. R. work; 


eral, the sizes are such as would be used 


in gen 


providing the size of motors had to be 
again. Lathes Nos. 5, 6, 7, 
could be operated by a 3 


fixed over 
16 and 16! 


horse-power motor instead of 5, lathe 
No. 14 with a 5 horse-power instead of 
7%, but if the machine 


heavier work than is supplied by these 


were used for 


shops, the motors are too large 
Axle lathe No 21 


20 horse-power motor, in 


none 
could at present do 
with a 15 or 
stead of a 35, but the intention was to 
give sufficient capacity to allow axles to 
be received in the rough and to do all the 
rough turning; at present the axles are 
bought rough turned. Motor 
and shears No. 130 is too small for punch 
1-inch plate 


on punch 


ing larger than 1-inch hole in 


but the machine should not be used for 
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were taking heavy cuts. ‘These 
must be borne in mind if cuts and feeds 
are examined, 

After the tests were made, the first set 
would be compared motor to motor to see 


if all motors were equally efficient, then 


pots 


the first set would be subtracted from the 
second to obtain friction losses in the 
various machines and finally the 
set would be subtracted from the third to 
find the actual horse-power taken by the 
cutting tool or tools. The curves for 
the motors need not be reproduced, as the 
loss is on the input and not on output of 


second 


the motor. The horse-power of the 
motor being brake 


are allowed for by the 


horse-power, losses 
manufacturers. 
The curve of power lost by friction is 
given for a few cases in Figs. 1, 2, 3, 4, 
6 and 7, and the power taken by the cut 
is given in the general summary near the 
beginning of this paper. As a sample, 
however, of the 
given for the 72-inch boring. mill, No. 20. 


tests made, Table 6 is 


[he horse-power given is the input into 
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Forty-six machines were se- 
individ- 
variation. 


were idle. 
lected, every one equipped with an 
ual motor capable of speed 

The machines were as follows: 


Herse Power Rating 


Machines. of Motors. 


BT TMB. 20 ccccccccccvecces cesses cowece 215 

5 Milling Machines and eased Milis.. 70 

© TMB es -ccaceseccecceses — 

5 Slotters and BRAPOLS.... 2000-00 —— 

9 Drilling Machines........ ...-..seee 0 

5 Punches, Shapers, Rolis, etc......... 61 

46 497 
First, full current strength was put on 
all the fields, then all the motors were 


run on the 40-volt circuit, then all on the 
8o-volt circuit, 160-volt, 200-vol! 
and 240-volt in turn, : 
drills were run on the 
approximately 30 per cent. above normal 


120-volt, 
ind finally lathes and 
high-speed point, 


240-volt speed, power consumption being 
noted at all the different points. All ma- 
chines driven by these motors were in 


motion but no work was being done, nor 
was feed mechanism in use. The results 
are tabulated in Fig. 10; planer platens 
were not operating except for points 3. 


6, and 8 The curve giving losses in 




































be very considerably increased. 
In making 


were made; 


tests three separate sets 


Ist, power required to drive the motor 
disconnected entirely from the machine, 
the motor being run at all the speeds 


2d, power required to drive the ma 
chine on its different gear 
different motor speeds. 

3d, the total 
the time the machine gear drives and dif 


drives and 


power required during 
ferent motor speeds. 

This latter set of tests was taken hap 
hazard, i. e., the electrician simply passed 
to machine and took read 


attempt 


from machine 
ings and record of the cut, no 
being made to get the record at the best 


too] efficiency, consequently the records 


shop practice such as will 
probably be met with in the 
Practically all the tests were made 
after the new shops 


give everyday 
ordinary 
shop 
in 1904, not 
running and consequently the cuts 
than 


long 
were 
and speeds given are much lower 


present-day practice, nor was any attempt 
made to make tests when the 


machines 

















given in Fig. 8, must be subtracted to get 
the actual tool power consumption. The 
horse-power taken by the first two items, 
while working brass, is abnormal, the cut 
ting tools must have had excessive nega 
tive rake, 
taken on the one job. The 


the two readings were evidently 


readings for 


cutting brass lower down the list are 


more like what would be expected 


Table 7 is of some of the readings 
taken on the go-inch driving wheel lathe 
No. 23. After eliminating the 


in friction given in Fig. 2 and in th« 


power lost 


motor, practically the same as in Fig. & 
the horse-power required to remove one 
pound of metal is given in Fig. g; the 
amount varies from 3.87 to 1.70, certainly 
a very wide range but the grade of steel 
also varies widely 
rOTAL LOSS OF POWER 
Che total power lost in the motors and 
lost in friction in the machines is consid- 
erable, even though in individual cases it 
investigate this 


experiments 


is not very large. To 
point, among others, 
were made on a Sunday when the shops 


some 


such work, although the manufacturers the motor, not the horse-power of the cut 
state it is good for punching 11-inch hole The horse-power lost by friétion given in motor armatures was platted from read 
= “Hole ] , 
5” >| 5 es T T T 
61 piate |; 2 Pate “ gh SREB EERE RHMERKRE DSSS SSE 
| | | ‘ j } | 
xo = L Average Hourly.Load_—|__ 
| | | During Six Workin, Days 
sh + 199 }-_|—_|_Totai Power Losses ~~ vd 2 a 4308 
Hl jin Motors and Machines 
— | i " —7 tunning Light + —1 90 
‘ | | 
Time 30 }—- Skee uaee -_ 80 
FIG, 7 Power Consumptica oi } | 4 = - 
Hilles & Jones Punch No.4 : 
” e Losses 6O 
onion ov 4) in Fric i 4 +] 
} | ‘ } a in Machtfne - 150 
| 5 ae 
| | oe ee oe ee es ee ee 
=| | } | | 40 A : 
| | I 4 Losses in = 
| 2 Motor Armatures 
| ] 20 —_— 
j | i) = 1 
 . a a a es Losses-in - o 
| tert tT if | Motor Fields 
’ IG. wrse Po fequired Coden 2 
0 100 00 300 Ww B00 tuo oo k 1G. ¥ Horse R. owe t R qui v “ = 130 160 200 49 Volts 
Motor Speed-R.P.M. per Pound of Metal Removed 
FIG. & Power Lost in 25 Horse Power FIG.10 Power Losses and Average Power Consumpticr. 
gi M ohacige Machine No. of 46 Machines with Motors ha yan Ageregate of 
sit aie pias about soo Rated Horse Powet 
in 1-inch plate; if so the fly-wheel should Fig. 1 and the power lost in the motor ings on a number of motors disconnected 


he speed of the motors 
impressed 


from machines. 
varies approximately as the 
voltage, so it will be seen that after de 
ducting 15.2 horse-power for the fields the 


1 


horse-power lost in the motor armature 


and tool varies approximately as the 
are never 
all running 


speed The full losses given 
incurred as the tools are never 


at one time and never all on_ the 
top motor speed In fact the aver 
age or even the maximum power con 


sumption on any working day when all 


the tools are working is less than the 
maximum for lost power alone. The part 
of curve at the right hand in the cut is 
the total power consumption for all the 
tools included above and a few constant 
motors 
were taken every two hours 
six working days succeeding the Sunday 


speed besides These readings 


during the 
on which the readings for power losses 
were taken. 

A large number of special conditions 
may enter into the determination of the 
size of the motor required for any partic- 


ular tool, the class of work it is to be re- 
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stricted to, the grade of material, whether 
cuts, if heavy, will be of short duration 
etc., so that it is rather difficult to make 
a statement that will fit all cases, but the 
writer would suggest the following for 
determining size of motor for average 
conditions: Assume a cutting speed of 50 
to 70 feet a minute for soft steels, esti- 
mate the maximum size of cut that will 
likely be required for any time longer 
than 30 minutes, transfer this into pounds 
of metal removed per minute and multi- 
ply by 2.7 (this figure is 50 per cent. above 
the constant 1.8 used previously in this 
paper, the increase being for safety for 
bad conditions), then select a motor 
which will develop this power throughout 
the range of speed desired. 

The record is not quite complete as it 
does not give the gear reductions in use. 
Some of the machines were using high- 
speed, some low-speed gears. If all the ma- 
chines had been run on the highest-speed 
gear the loss in friction in the machines 
would probably have been doubled 





Legal Notes. 


BY E. P. BUFFET 


ELIVERY OF GOODS; JUDICIAL COGNIZANC! 


If in a contract for the sale of goods 
weighing scales—it is stipulated that 
a certain place, 


he delivery 


they be shipped “f.o.b.” 
iddressed to the purchaser, t 
to the carrier, free on board the car, ad 
dressed to ,the purchaser as provided in 
the contract, with notice to him of the 
shipment, is in effect a delivery to him 
The court says, “We judicially know 
that ‘f.o.b.’ in such connection means free 
on board.” 

Appellate Court of Indiana, 76 N. E 
Rep. 271 
WHETHER COTTON PELLETS OPENED A DOOR 

A card tender in a textile mill was in 
jured by putting his hand through a door 
in the cover of the main carding cylinde: 
He was removing the waste which fell 
as a veil so as to obscure the fact that 
the door was open. The company con 
tended that the door must have been lett 
open by a fellow employee. The card 
tender claims that the card clothing on 
the cylinder had been crushed some two 
vears before by a hoop of iron running 
through it, in consequence of which, he 
alleges, hard pellets of cotton were 
formed and thrown against the door with 
such force as to open it, which the com 
pany contends to be physically impossi 
ble. The jury returned a verdict for 
the injured man, and the Supreme Court 
refuses to overrule the exceptions thereto. 
[he case involved a good deal of tech- 
nical description and expert testimony on 
such physical principles as centrifugal 
force. It reaches the appeal court in such 
form that its merits are not fully passed 
upon, but it is merely decided that in 
view of the evidence, the court would not 
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be warranted in holding, as a matter of 
law, that the pellets could not have 
opened the door 

Massachusetts Supreme Court, 76 N. E 
Rep., 235. 

LATHE ACCIDENT IN COILING A SPRING 

\ recent case in Massachusetts was 
based on injuries received by a workman 
while winding springs on a lathe for a 
spring company. It appeared that he had 
already had considerable experience in the 
actual coiling but had never before “‘set 
up the machine.” This involved chuck 
ing in a lathe an arbor about 10 ft. long 
Upon the arbor before it 1s placed in po 
sition, a “guide” is adjusted, which is a 
piece of iron about 30 in. long by 3 in 
in width, with a brace on the back at on 
end. Through the brace and this end of 
the guide is an “arbor hole” in which the 
arbor runs. There is a set-screw on th: 
left side of the guide facing the machine, 
over which the wire passes while being 
wound. Both arbor and = guide are 
changed according to the size of the wire 
used, and it is the duty of the person set 
ting the machine to select and change 
the guide. If the arbor hole is too large, 
the arbor will shake or vibrate, tend 
ng to make the wire bend and slip off 
the setting screw. One day the workmar 
in que stion was directed by the Wat mm 
charge to set the machine for himself, and 
pent, accordime to the evidence, 64 hours 
it it, whereas an experienced man might 
have done it in I5 or 20 minutes 
When he came to use the machine the 


arbor shook, he put his hands on guide 


and wire to calm it, the wire slipped off 
the set-screw, caught his arm and pulled 
it around the arbor He claims that the 
guides, one of which he selected, were 


all worn. The case is a mixed one in 


which mexperience, safety of appliances, 
alleged failure to give suitable instruc 
tions, assumption of the risk and author 
ity of the man who seemed to be in 
charge are bones of contention The 
jury found for the injured man, and the 
appeal court, while not determining 
whether or not they weighed the evidence 
justly, does not see ground, as a matter 
of law, for disturbing the verdict 

76 N. E. Rep., 220 
WARNING REQUIRED IN HAZARDOUS EM 

PLOY MEN1 

Slag, accumulated in a blast furnace, 
which had been taken down, was being 
dynamited. Incased in the slag was a 
coil of iron pipe, which was being filled 
with the explosive, and O’B., an em 
ployee of the furnace company, was called 
on to assist by cutting up a stick of the 
material and dropping it into the pipe. It 
appears that he hesitated, and that both 
the foreman and general manager assured 
him that there was no danger. While 
O’B. dropped the pieces into the pipe, M., a 
fellow-employee in charge of the work, 
as the pieces clogged or adhered to the 
sides, pushed them down with a steel rod 


$09 
some six feet long. Suddenly O'B.’ 
dynamiting days terminated. His admin 
istratrix sued the company for damages 
and lost the case. It was carried up t 
the New York 
Dept., with the same result. The Court 


Appellate Division, 4th 


of Appeals, however, has reversed the 
judgment of the lower tribunals 

[his highest court holds that the duty 
of an employer to warn a workman of 
the latent danger of an employment does 
not readily apply to so obvious a hazard 
as the use of dynamite, and even the 
statements of the foreman and superin 
tendent [or general manager] that ther: 
was no danger seem mere expressions of 
opimon which the deceased might accept 
or reject as he deemed wise. Nor did 
the negligence of the fellow workman M.. 
in using a steel rod instead of a wooden 
stick, constitute negligence on the part 
of the company. Yet there was a further 


circumstance by which the company 


might be held liable. It appeared that 
the general manager had noticed the uss 
of the steel rod, had been aware of its 
danger and had failed to warn the mar 
who was using it This was a point o1 
which he should have given warning and 
in failmg to do which he (contrary to th: 
view of the Appellate Division) acted a 


representative of the company so that 


it was chargeable with his omission. It 
seems indeed to be the court’s opinio1 
that so far as the relations between th 
company representative and O’B. wer: 


neerned, even uution to M. whicl 
as at liberty to disregard would 

have sufficed. It might hay 
been the duty discharge him sum 


unless he thereafter prosecuted 


marily 
the work in safe manner \ new trial 


las been ordered 
76 N. E. Rep., 161 





The University of Wisconsin has 
cently purchased from the General Ele 
tric Company a _ 25-kilowatt, horizontal 
type Curtis steam turbine for the in 
struction of students and for experimental 


purposes. Owing to the increasing im 


portance of this type of maghine iW 


electrical plants as well as the recent su 

ssful application for ship propulsion 
the college of engineering considers itself 
securing this 


particularly fortunate in 


addition to its laboratory equipment 





Globe Valve Standards. 


BY. A. H. NOURSE 

The tables for low-pressure and heavy 
pressure valves and hand-wheels show 
type which has been adopted by all the 
large shipbuilding firms of the country 
While the dimension A may give a some 
what longer valve than might appear nec 
essary, it has been found that in using 
this valve in a line of steam piping, it 
gives a more satisfactory flow than would 
be obtained by one of a contracted form 
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The Fremont Method of Determin- 
ing the Fragility of Iron 
and Steel.* 





BY THORSTEN Y, OLSEN, 





In this paper I will endeavor to explain 
the Fremont method of testing iron and 
steel. My knowledge of the subject is 
based mostly on translations which I have 
made, from the French, of Mr. Fremont’s 
many papers to the Society for the En- 
couragement of the National Industry, 
together with a personal acquaintance with 
Mr. Fremont at Paris in 1900. In addi- 
tion, I have been able to make various 
experiments on one of the Fremont ma- 
chines at the laboratory of Tinius Olsen 
& Co. 

To fully explain this method and ma- 
chine it is necessary to give the reasons 
for the desire for a new method, the com- 
parison with other methods, and results 
obtained by this new method unobtainable 
in any other manner. 

For several centuries past, methods of 
testing have undergone 
changes; thus in the seventeenth and 
eighteenth centuries the test by a blow 


considerable 


was considered as the foremost and hard- 
est test for a steel to undergo. No exact 
means, however, was known at that time 
for determining the force of the blow, and 
hence the test was in a crude and un- 
controllable form. The test by tension 
was also used at this time, but only be- 
came known as the principal form of test- 
ing after the middle of the nineteenth 
century. Thus, according to Mr. Fremont, 
the test of tension owes its growth to re- 
search work on iron and steel by Mr. 
David Kirkaldy, in 1860, together with 
the development of the bessemer steels. 
From this time the test of tension m- 
creased in importance, while that of shock 
or impact, as a factor, lessened. 

With tension testing definite results may 
be obtained ; in fact, the standard machines 
of to-day are by far more accurate than 
the homogeneity of the metal warrants. 
Today all the formulas on which engin- 
eering problems are based are derived 
from results obtained from tension test- 
ing. Standards have consequently been 
adopted for various materials, varying 
with the known stresses they may be 
subjected to. 

Due to the lack of homogeneity of a 
steel and to the unknown stresses which 
must frequently take place, factors of safe- 
ty are stipulated; thus, if a boiler, rail, 
or other structure is designed properly, it 
should break only by an unknown fault in 
the material. Accidents occur; but should 
they be called accidents when possibly they 
might be avoided? The defects in the 
steel are either lack of homogeneity or 
excessive fragility or both. While the 
manufacturer has been plodding on, test- 


*Extracts from a paper read before the 
Engineers’ Club of Philadelphia. 
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ing his material as required, being then 
safe from further responsibility or criti- 
cism, the scientist has been endeavoring to 
obviate, to the best of his knowledge, these 
two faults of steel. The first fault, that 
of lack 07 homogeneity, may be eliminated 
only slightly by making a greater number 
of tests; the second, by an impact or shock 
test. To-day there is an impact test pre- 
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21 Kgm, 
FIG. I. TENSILE AND BENDING TESTS OF 
THE SAME STEELS. 


scribed for a rail; why not for a boiler 
plate, wheel-tire, or any portion of a 
mechanism subjected at some time or other 
to an abrupt or intermittent stress ? 

The “fragility” is a known factor as 
far as the knowledge of its existence, but 
no further. Through lack of method, ma- 
chine and standards, the consumer, to- 
gether with the producer, have alike been 
compelled to ignore the fragility of their 
steel. Mr. Fremont, intent on releiving 
this state of affairs, and being in a position 
to fully investigate various methods of 
testing, commenced a series of investiga- 
tions to determine the best means of test- 
ing for the fragility of steel. 

In France, testing as done in this coun- 
try is looked upon as an extravagance, 
and only the largest companies can afford 
a moderate size testing machine. The cost 
of the material and preparation of tension- 
test pieces are also considered a great ex- 
pense, and hence Mr, Fremont, considering 
this, together with the desire of testing 
portions of plates nearest to the portion 
actually used, and of testing thin plates, 
made his test specimen very small through- 
out his various experiments; thus, his 
specimens are 10 mm. wide by 8 mm. 
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thick and 30 mm. long, with a notch cut 
crosswise in the center of one of its 
broad sides, I mm. wide by 1 mm. deep. 

Mr. Fremont first experimented with 
the bending test, and bent his small speci- 
mens over a die 20 mm. long, with a 
punch-shaped tool. 

Now take two steels which have given 
approximately the same diagram by the 
tension test; call these two steels No. 9 
and No. 16, as in A Fig. 1. Subject this 
same material to a bending test. The 
second set of curves, at B, were obtained 
from these two steels tested both with tne 
rolling and at right angles to it. These 
curves show that in both cases No. 16 
broke with a greater amount of work than 
No. 9, although the reverse was shown by 
the test of tension. Then, again, at C is a 
bending diagram of a steel which gave a 
similar tension diagram. This, as can 


























FIG. 2. THE FREMONT TESTING MACHINE. 


readily be seen, gives a far better bending 
test than either of the other two steels. 

These bending tests reveal some quality 
of the steel not revealed by the tension 
tests. Does the bending test reveal all? 
Will it reveal this quality on a less ductile 
steel ? 

It has been proposed to require all steel 
to stand a certain drop of a hammer, and 
keep this a standard. Then, however, two 
points for discussion would arise: 
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First, the possibility of an arbitrary ap- 
preciation of the commencement of rup- 
ture. 

Second, the total resistance of the metal 
could not be measured 

Let us take a slightly different torm of 
drop testing. Take a and mark it 
off by small notches and place it under a 
hammer, dropping the same through suc- 
cessive hights, until a point is reached 
where an increase or decrease will rup- 
ture or prevent rupture of the bar. 

In comparing tests effected by rupturing 
specimens by a repetition of blows and by 
a single blow, Mr. Fremont found that 
some steels ruptured by a single blow re- 
quired but one-third to one-fourth the 
amount of work required by the repeated 
blows, and thus impact testing employing 
a repetition of blows is little better than a 
bending test. Steeis appearing non-fragile 
by the first method would appear fragile 
when subjected to a single drop of a 
hammer just sufficient to break the bar. 


bar 


Knowing the desirability for an accurate 
shock testing, Mr 
to 


and easy means for 


Fremont presented a communication 
the Academy of Science in 1897 proposing 
a method of registering the amount of 
work required to produce rupture by this 
means, 

As the speed of impact is a great factor, 
it is necessary to make the speed of the 
hammer sufficiently great to rupture the 
whatever the 
steel then 


specimen with one blow, 
quality of the metal. If a 
proves non-fragile to a drop of this kind, it 
the test 
amount 


has been proven non-fragile to 
of a cannon. To determine the 
of work absorbed to produce this 
it is necessary to the 
work that is possessed by the hammer 
after rupture of the After 
numerous tests by shock, Mr. Fremont 


rupture, 


measure residual 


specimen. 
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The machine as built to-day 1s shown 
which represents the lower por- 
The design is made 


in Fig. 2 
tion of the machine. 
double; i. ¢., it is arranged so that two 
may operate on the same machine at the 
same time of the machine is 
composed of two parts connected by bolts. 
3etween them, and held tightly by them, is 


The base 


a central I-beam. This carries six gray- 


iron supports, at intervals, to which are 
bolted the four rolled steel guides. 


anvils are bolted on opposite sides of the 


Two 
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Specimens Tested Across the Rolling 


COMPARISON OF TENSILE AND 
SHOCK BENDING TESTS 


TABLE 2 


base, the whole weighing more than 1500 


Ibs. The weights of the hammers are 20 
and 30 lbs., or about 1/70 the total weight 
of the machine. The anvils contain in 


front and in back of the matrix vertical 
cylindrical holes serving for the lodgement 
A cap of hard steel is 
It is this cap 


of two springs. 
placed directly over them. 


Bending by Shock. 








Tension Test. Static Bending — -— 
Notched by a Saw. Notched by a Milling Cutter 

ox eg ¢ z ; & 3 

a — is ™ - _ a 

ewe ¢25 | Ze EE Fe BE - B= 

ef2 98S ie a2 tz #2 tase 22 

Se &ak = h = a — i 
--|WEis | § : . : . 
47 24 9.5 8 13 6 10 6.5 
60 25 4.5 2.5 6 4 6 6 
44 28 12.5 10 ‘ 6 6.5 4.5 
37 30 22 20 ’ 7 1 7.5 
33 25 12.5 2 9 3 3 2 
33 32 21 20 5.5 3 4 3.5 
45 27 5.5 6 3 4 5.5 4.75 
60 22 15.5 4 7 $5 6.75 3 
50 20 5.5 12 7 5 6 4 
40 23 22.5 17.5 22 13 21 19 
53 23 4 3 5 2.5 5.2 ; 
49 27 20.5 6 22 19.5 21.5 21.5 6&6 24 21.5 21.5 24 4 
46 27 25 I2 30.5 29 29 26 (17.5 18.5 26.5 26 30 16 17.817 
43 28 22 19 24.5 25 25.530 22.619 21.5 22.5 23 24 19.5 23 23.5 
50 26 24.5 6.5 20 22 223.5 2% 5 5 22.5 22.5 21.5 4.5 
TABLE 1. COMPARISON OF TENSILE, STATIC BENDING AND SHOCK BENDING TESTS 


finished a machine embodying principles 
could be 
em- 


by which this residual force 
First, “crushers” 


ployed from which the residual force in 


measured. were 
the hammer could be measured from their 
known compression; this, however, was 
in the com- 


not very practical, and so 
mercial machine a set of springs is used to 


measure this residual force 


or platform which receives the hammer 
after the rupture of the specimen. 

Che hammer compresses the springs and 
the space traversed by them is then mea 
sured. As the springs rebound after the 
blow, it violently repels the cap, and so to 
offset this new shock the cap is held by 
two small springs, one of which is visible 


on the front of the anvil. These springs 


415 


thus serve merely as a deadener to the cap 
when rebounding 
On of 
right of the operator is a windlass, by 
which the hammer is easily and quickly 
A ratchet and lever prevent the 
the hammer when 
Each 


each side the base and to the 


raised 
downward motion of 
placing the 
hammer has inserted at its lowerextremity 
a hardened steel punching tool. A grip- 
ping device holds the hammer to tne puil- 


specimen in position 


ing cord until automatically released at 
the top of the machine 
To operate the machine we first raise 


the weight enough to allow room to place 
the specimen in position, notch side down, 
the center of the 


with notch directly m 


Chen turn the windlass, raising 


we 
the weight to the top, 
matically released, and falling, breaks the 
which in turn falls through the 
the pocket at the of the 


Having broken the specimen, it 


die 


where it 1s auto 


specimen, 


die into side 


machine 
is necessary to measure the work required 


to cause the rupture Che cap covering 
the springs pushes down a light steel tube 
which is held by friction so as to give 


an accurate measurement of the deflection 
of the springs. This deflection is further 
multiplied by the aid of a multiplying lever 
and graduated scale 

The needle on the instrument ts 


not in 


contact with the moving parts of the ma 


chine during the test. After the test 1s 
completed the needle is moved until its 
lower extremity makes contact with the 


tube compressed by the platen covering the 
is no inertia to be con- 
of this 
pointer 1s 


springs; thus thers 
regards the action 
pointer during the The 
so constructed that it falls away from the 


sidered as 


test 


tube and is only in contact with the tube 
when held so by hand for the purpose of 


measurement. 


To calibrate the machine the hammers 


are raised through successively increasing 


intervals of hight and dropped on_ the 


platen covering the springs. Correspond- 


ing marks are placed on the graduated 


scale as shown Thus, the machine can 
readily be calibrated at any time with 
about ten minutes’ work 


1 
} 


he advantage ob- 


Let us now summarize t 
tained by this method and machine 


I The 


ré duce + 


using small 
of test 


furthering thé 


method, by speci- 


mens, the cost pieces and 


their thereby 


great production of tests and thus aiding 


preparation, 


in establishing a standard homogeneity 


test 


test 


2. The small specimen permits of 


with and across the 


lat 


ing thin plates, 


well 


both 


rolling, as as the possibility of test- 


ing or clippings from actual ma- 


parings, 


terial used, or those nearest to any section 
subjected to the greatest known stress. 
3 The machine affords an accurate 
method of measuring the work necessary 
to produce rupture under standard con- 


ditions, always maintaining the same speed 


of impact. The machine as manutactured 
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in this country will have a standard drop 
of 13 feet with hammers weighing 20 and 
30 Ibs., as these are the nearest English 
units to that used in the metric system. 

The specimen will be % inch wide, 5/16 
neh thick, and 1% inches long, with a 
saw-cut 1/16 inch deep. The die 1s 13/16 
inch wide. The machine can be shifted 
from the one standard to the other without 
any material change. The specimens may 
he prepared either by hand or in quantity, 
by a small machine constructed for the 
purpose. 

To determine the influence of the dimen- 
sions of the notch on the results of the 
tests Mr. Fremont made three series of 
tests; first, with depth equal to the width; 
second, width equal to twice the depth; 
third, depth equal to twice the width. In 
the bending test he found that double the 
width required the same maximum force 
to commence the rupture, but required 
more work to complete the same. Double 
the length required less force to commence 
the rupture. 

Making these same tests by the drop 
§ the hammer, Mr. Fremont found that 
a small variation in width was not dis 
cernible and only the case of double the 
depth created a difference in the results. 
The more fragile the steel, the less im 
portant would be a small variation in the 
size of the notch. Some results obtained 
by the Fremont drop test, compared with 
the other forms of testing, were tabulated 
by Mr. Fremont as shown in the accom- 
panying tables. Table 1 beginning from 
the left, gives the result of the tension test, 
bending test, and shock test, with notch 
made both with a hacksaw and with a 
milling cutter. Table 2 is that of some 
non-fragile steels, showing the tension test 
to the left with the percentage of elonga- 
tion and the average maximum and mini- 
mum work required to cause rupture by 
shock. From these results it is readily 
seen how fragile some steels are to shocks, 
while differing but little in the tension test, 
while steels passing the bending test also 
fail when subjected to the drop test. 





The well-known imitativeness of the 
Japanese is instanced by the anecdote of 
an American machinery salesman who, in 
1904, sold to Russia and Japan one each of 


. - . ~ 
a certain machine for marine work. Some 


time having elapsed without any additional 
orders, he made an investigation and found 
Russia’s machine untouched and neglected 
n a navy-yard; but the situation in Japan 
was much different, for in a navy-yard in 
the latter country he found that the ma- 
chine had been used as a model and many 
others built after it. 





The first electric sign was erected at 
Broadway and Fifth avenue, New York, 
on the site of the present Flatiron build- 
ing, by the Long Island Railroad Com- 
pany and was an advertisement of Man- 


hattan Beach 
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The Apprentice School of the Thom- 
son-Houston Electric Company. 


Mr. M. W. Alexander, engineer of the 
Thomson-Houston Electric Company, of 
West Lynn, Mass., gave a very interest- 
ing address on the company’s apprentice 
school at the Atlantic City meeting of the 
welfare department of the National Civic 
lederation, from which we make the fol 
lowing extracts: 

The Thomson-Houston Electric Com 
pany at West Lynn, Mass.—a part of the 
General Electric Company—organized in 
February, 1902, an apprenticeship system, 
under which the boys of at least 16 
years of age who have had a grammar 
school education and are desirous of 
learning a trade, are indentured as ap- 
prentices. The period of apprenticeship 
lasts four years, during which time the 
boys are taught the mysteries and arts 
of the different trades which are prac 
ticed at our factory 

Our aim is not only to make of these 
boys efficient machinists and toolmakers, 
patternmakers and carpenters, iron, 
steel and brass molders, instrument 
makers and electrical workers. but to de- 
velop a class of artisans from whom we 
can choose men for our leading positions 
in the factory, for assistant foremen, 
foremen and master mechanics. To hold 
such positions requires not only a knowl- 
edge of all the operations that have to 
be performed by hand or machine, but 
also a knowledge of the scientific princi 
ples that underlie the work, and of the 
ways and means of conducting the work 
in a business-like manner. 

NATURE OF THE WORK. 

With this aim in view, we recognized 
the necessity of educational development 
of the boys and incorporated right from 
the beginning in our apprenticeship sys 
tem a school especially fitted for the 
needs of our apprentices The lack of 
proper educational opportunities in the 
evening in the city of Lynn, such as, for 
instance, the city of Philadelphia offers 
in the Spring Garden Institute, was one 
reason which prompted our company to 
start its own school. The other reason 
was the desire to give to the boys emi- 
nently practical knowledge of the very 
kind which they wil! need later on as 
journeymen and foremen. We therefore 
selected our own engineers, draftsmen 
and shop foremen as teachers. These 
men know the needs of our factory and 
can impart to the boys the specific knowl- 
edge which they require in our own fac- 
tory and, in a general way, in any 
manufacturing establishment of a similar 
character. The contact during school 
hours with the same men who direct them 
during working hours in the factory has 
a tendency to maintain better discipline 
among the apprentices, because school 
does not then appear to them as a sep- 
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arate institution, but as only one part of 
our apprentice work. 

The school first met in the evening, 
when the factory closed; the boys assem- 
bled in the school rooms, partook of a 
light lunch furnished free of charge by 
the company and received instruction for 
about two hours. It soon became appar 
ent that after a day’s work the boys were 
too tired to reap the full benefit of the 
school instruction, and the evening #hool 
was therefore changed to a morning schoo! 
The blowing of the factory whistle in the 
morning is now the signal for the com 
mencement of the school The boys 
come to the school room physically and 
mentally rested. Formerly we had diff 
culty in keeping the apprentices in the 
school; now we rather experience difficul- 
ty in getting them out of the school room 
into the shop. The improvement in the 
results has been marked. 

Each boy receives three years of in 
struction. He enters school after he has 
been an apprentice for about six months 
and he graduates from the school sev- 
eral months before he graduates from his 
apprenticeship. Each school year con- 
sists of forty weeks with two sessions of 
two and one-half hours each per week 
[he comparatively small amount of time 
devoted to instruction does not permit us 
to go very deeply into the various sub- 
jects which we teach. In fact, a large 
part of the teaching is merely a review 
of some of the grammar-school work, but 
applied to practical factory conditions 
Experience has prompted us to devote a 
good share of the time to this review and 
to carry it back to the elementary stage of 
the subjects which we desire to review. 
The rest of the time at our disposal is 
devoted to subjects which either have not 
been taught in the grammar school at all 
or have been touched upon only in a gen- 
eral way. 

The question will arise: Why should 
we, who have had no pedagogical train- 
ing, attempt to review what has already 
been taught in the public schools by ped 
With all 
due respect to our public schools, excel 
ient as they are in the main—and nobody 
has a higher regard than I for a teacher 
and his efforts—I find from my years ot 
experience’ that the public schools fail to 
teach the boy to think for himself and to 
think clearly and logically. The school 
has taught the boy a great amount of 
knowledge and has committed to his 
memory many formulas, but when it 
comes to the adaptation of this knowledge 
and of these formulas to practical uses. 
many a boy finds himself blocked, be 


agogically trained teachers? 


cause he has not acquired the faculty oi 
independent thinking. Our review, then. 
aims to instil in the boy the habit of in 
dependent thinking 
TEACHING TECHNOLOGY, 
There is, however, another aim in our 
review of grammar - school subjects, 
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additional knowl- 
insight into tech- 


namely, to give the boy 
edge by giving him an 
nology. To my 
shall take the liberty to outline briefly the 
course of study. 

During the first year we teach English 
and one-third of 
the time to the former and two-thirds to 
the latter. In English, the spelling of 
technical terms is first taken up and then 


make point clearer | 


devoting 


mathematics, 


explaining 
materials 


followed by short dictations 


technical processes, describing 
and their properties and various kinds of 
apparatus. The boy, therefore, becomes 
acquainted in a general way with all our 
practical work. 

the second subject 
which we review during the first year. 
addi- 


Mathematics is 


We start with simple processes of 
tion, subtraction, multiplication and 
first of whole numbers and then of 
decimal and fractions, finishing 
the year with proportion and percentage 
Alternating arithme- 
mensuration. 


divis- 
ion, 
common 
calculations with 
tic, review 
Only concrete examples 


we 
are given by 
the teachers, who, as stated before, must 
aim to lead the boy on to independent 
make acquainted 
technical arithmetic which 


thinking and _ to him 
with the 
he may have to use as a shop foreman. 
It is only a test of the boy’s memory if 
you ask him to solve “3 * 420 X 12,” but 

entirely different test if you put 
the same problem in the following man- 
“A rooms ; 


room 1S 


very 


it is an 


ner: factory consists of 3 
each 
lamps, each of which requires 420 watts 


much hi rse-power ¢ f 


lighted with 12 arc 


of energy. How 
energy will have to be provided for the 
lighting of the whole factory if 746 watts 
stating such 


equal 1 horse-power?” In 


n the very brief- 


a problem, we explain 
the 


measurement oO 


est manner meaning of “watt” as a 
F 


unit of and we 


also explain briefly the nature of an arc 


energy, 


lamp, showing the outside appearance of 
the same and the inside mechanism. In 
fact, whenever a teacher speaks of a piece 
of apparatus or a part thereof, I insist 
upon having such apparatus or 
shown to the boys, if this is at all pos 
siblé. The boys will associate the pic- 
ture with the name of the apparatus and 


part 


will therefore retain the name better in 
their memory. I do not expect that the 
boy will learn fully the meaning of a 


watt of energy, or a volt of pressure, or 
an ampere of current, or for that matter, 
the operation of an arc lamp, the charac- 
teristics of an incandescent lamp, or the 
principles that govern the running of a 


motor. The terms “watt,” “volt” and 
“ampere,” “arc lamp,” “incandescent 
lamp” and “motor” will become, how- 


ever, familiar to him by frequent usage, 
and when, later on in the teaching cof 
physics and magnetism and _ electricity, 
these same terms are brought before him 
again, they will appear to him as old ac- 
quaintances and will therefore make 
their study so much easier to him. 
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I desire to give one more illustration, 
taking this time mensuration. as my sub- 
A problem may be commonly stated 
What is the 


inch in 


ject. 
as follows: weight of a 


steel rod diametet and 


state the problem 


“The 


duce 75 


50 inches Jong? We 
machine 
pins, 


s @ 
anda %%4 


manner: 


shop 1S ordered to pri 


in a difterent 


steel 


+ 


each to be inch in diameter 


pins are to be cut from 
and the tool 4or cut 


will 


inch long. Thes« 


a long ste el 
ting off the 
of material 


rod 
pins waste 1/16 inch 
between each two 
rod will be 
the 

a problem 
meet in everyday factory life 
than 


required, 
the 


How long a steel 


what will be weight of 


This is 


and 


same ?” which we 


and which 


involves nothing else plain multi- 


plication and addition It is simply a 


question of multiplying 75, the number 
of pins, by 34 inch, the length of each 
pin, and adding to it 74 1/16 inch, 
which we have wasted by the cutting-off 
tool. The whole will give the length of 
steel rod required. Now this length 1s 
multiplied by the area of a_ half-inch 
circle to obtain the cubical contents, 


which, when multiplied by the specific 


gravity of steel (a figure which we give 
to the boy), will give the total- weight 
FACTORY ORGANIZATION 


the 


TEACHING 
Che last 
are devoted to lectures on factory organ 


few weeks of third year 


and boy too 


factory systems \ 
| 


zation 


often acquires the idea, which sticks to 
: 


him even after he has become a journey 


man, that a foreman is after all nothing 


t 


but a slave driver, whose chief duty is t 
the last 
' 


man the lag 
We endeavor to show to the 


from ounce of 


obtain 
work. 
that the foreman is only one link, though 


in important one, in the big chain, 


cannot operate if even the smallest link 


gives out. As soon as the boy begins to 


realize this, he begins to understand that 
even his own little efforts have their im- 
portance and are needed in the carrying 
the 


a supporter rather than an antagonist of 


on of whole work; he will become 


the foreman 

I attach quite an importance to these 
few lectures and to the effect they should 
have upon the future working-men An 
ambitious working-man may inquire th 
reason for doing a certain thing in a cer- 
What is the usual answer that 
They will 


tain way. 
most foremen will give him? 
tell him in a more or less polite way that 
it is none of his business; that he should 
bother about his own work and not waste 
time by asking such questions. I believe 
most decidedly that it is an ambitious 
man’s business to understand, in a gen- 
eral way, the conditions that surround 
him and the reasons for carrying on work 
in the way in which he is directed to per- 
form it. A question asked in the right 
spirit deserves some answer in the same 
spirit. The man will be benefited by it 
and the company will be better off for 
that. 

I think it of sufficient interest to state 


school 


ere psycnologica: eiement in our 
work. If we ask a boy to figure out the 
welgnt I piece ( f brass three inches 
long by ( n diameter and tell him 
that h s wrong if his calculation does 
not g e p « gure, he may as 
sum attitude f antagonism to the 
teacner We give t the boy L pier ot 
brass et i ré th Same ind 
<etch ( paper and c 1 
ate the veigit \' el nd t the 
f scales to check his own re- 
sults. If now the es tell him that he 
is wrong, he w fee] rather ashamed of 
mself and re-calculate the problem with 
the earnest desire f arriving at the 
proper hgure he boy has, o to speak, 
1 greater co aence 1 tne veracity of 
the scale t ve racity of the 
ear her 
Phe : f equipment in the training 
room has been about five thousand dol 
lars, and an_ additional three usand 
dollars w be spent within the next half 
year the purcl of new machines 
These 1 hine ré rood investment 
d n be used anywhere in the factory. 
The (rene! ectt ( } wy Mr 
\lexande t beleve 1 let- 
vt] ing ¢ ‘ ‘ ty N : oney is 
( ( ental wa there 
is always tr t business proposition 
it the bott f things. If that were not 
ire to help in the 
rk 


Persistent Carelessness in Shipping. 


Consul-G Ridgely, writing from 
Barcelona, 2g tention to tl 
evils of careless ¢ espt ence and cites 

n xamp ( pport |} e. He 
\\ te¢ 

[ must ag the attention of Amer 

! pI the eglect in not 
promptly forwarding bills of lading cover 


ing shipments of merchandise to Spanish 
port In the steamer “Montserrat,” which 
rrived at Barcelona from New York, 
January 18, there were no less than four 


»f American merchan 


the 


mportant shipment 
dise which still 
how 


Ouse 
I 


custom 


remain n 


January 31) unclaimed, and liable 


to be sold at public auction because of the 
alleged fact that the consignees have not 
received bills of lading covering the ship- 
ion, two of which were 


ments in quest con 


signed to order and the other two to ad 
dresses classed as “unknown” at the cus 
tom-hous 
in reports from this office, shippers should 
be careful to advise their consignees at 
the very moment of shipment by regis 
tered letter, with the bill of lading and full 
particulars as to the shipment inclosed 
Especial attention should be paid to the 
recommendation as to the registration of 
these for when such letters are 
delivered there can be no excuse for a 
claim by the consignee that he did not re- 
as has sometimes 


\s has been heretofore urged 


letters, 


ceive the bill of lading. 


been the case 
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Letters to the Editor. 


How Much Responsibility Goes with 
the Work a Man Does? 


I think that the article by J. L. Gard 
on “The Liability of the Patternmaker” 
deserves more than passing attention. 
While it is true that each of such cases 
has to be met as it comes up, and that be- 
cause of the differences in the conditions 
and in the people who have to be dealt 
with, no general rule can be adopted, yet 
at the same time it is a good thing for a 
man to have thought out the general 
points ahead of the time of need. 

Most firms and most individuals are 
ready and willing to acknowledge what 
they think to be a fair responsibility for 
their acts either of commission or omis- 
sion, as applied to their business. The 
trouble seems to be to decide as to what 
a fair responsibility is. On the one hand 
it is often argued that a man is morally 
responsible for all of the consequences of 
his acts. 

Chis line of talk is generally delivered 
by the man who wants someone else to 
reimburse him for some real or fancied 
damage. Again it is said that after a 
thing leaves a man’s hands and is ac- 
the other party, all responsi- 
bility passes with it, and the first man is 
This line of talk is apt to come 
from one who wishes to evade any re- 
fancied dam- 


cepted by 
clear. 


imbursement for real or 
ages. Somewhere between these two ex- 
tremes must be the ground that is fair 
to both sides; ground that a fair-minded 
man, who wants to treat the other fellow 
right but does not want to be “gouged,” 
would like to know the boundaries of so 
that he could occupy it if the necessity 
should arise. 

For example, after a steam engine has 
been used for a number of years, the 
owner of it has a test made and discovers 
that it is a “steam eater,” and on inves- 
tigation finds that through some mistake 
the valve was not properly made and 
set. He has it seen to by the makers of 
the engine, who find for some reason that 
the work had not been properly done in 
the shop. 

In such a case I believe that most firms 
would not hesitate about putting the en- 
gine into the shape it should have been 
originally without making any charge for 
the work. I do not believe that many 
firms would make good the loss due to 
the uneconomical use of the steam prior 
to the fixing 

It needs but a brief inspection of 
some of the “guarantees” which are found 


in makers’ catalogs, and of notes put on 
many quotation blanks and billheads, to 
show that the maker does not agree with 
the views on this subject as held by many 
of the buying public. 

Taking the engine builders for illus- 
tration, it is common to find that the ma- 
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terial and workmanship are stated to be 
first-class, and that anything found to be 
not so within one year will be replaced. 
Here is clearly shown a belief that the 
liability of the maker is a limited one, for 
if it were not so why is the time limit put 
in? It is very evident that most of the 
makers want to make suitable 
for their trade. If an 
should pass through they consider that 
it is thé duty of the owner to know of 
it in a reasonable time, for if it is a real 


engines 
imperfection 


imperfection use should develop it enough 
to allow it to be known. If a part is 
actually defective, as for example a cast- 
ing with a draw or dirt in a place that 
will unfit it for the maximum work it 
should do, and the piece breaks the case 
is a simple one; but suppose the piece 
breaks without any evidence of imperfec- 
tion, and the owner of the engine claims 
it is defective in that it is not strong 
enough to do the work it should be 
able to do? 

How much perfection of design should 
a manufacturer be held responsible for? 

A boy starts to work in a machine shop. 
He is full of energy and gall. He is im- 
mature and ignorant, and too young to 
He is willing and ready to un- 
sO inexperi- 


know it. 
dertake anything. He is 
enced that he does not know the differ- 
ence between the poor work he produces 
and the good work produced by others. 
He breaks drills and ruins files, and his 
work has to be touched up by others. 
“Confound that worthless boy. I'd like 
neck. If he had to 
would learn 
running 


to wring his 
pay for this 
a thing or two If | was 
things I would make him pay for it, and 
then I would kick him so far that he 
That is only the 


himself he 


would never get back.” 
growling of the man who has to work 
after the boy. 

If things get to be intolerable, and the 
boy is discharged, is that to be considered 
as collecting damages, or is it simply tak- 
ing out insurance against future dam- 
ages? 

A machinist enters a new 
is put to work, and takes much more time 
than he should on work of that kind on 
Does his claim of 


shop. He 


the first few pieces. 
being a first-class machinist require that 
he should pay for the extra time? 

The machinist starts a shop of his own 
and begins to make engines, which he 
thinks will be world-beaters. He puts in 
good work and good material, and the 
best knowledge of engines that he has. 
He sells numbers of engines to 
people who buy them and use them with- 
out knowing any more about whether the 


these 


design is good than he does. As time 
goes on he learns more about good de- 
sign and makes better engines. He then 
knows that the design of the first engines 
was as poor as it could well have been. 
Is he under any obligation to the people 
who bought those first engines? If he 
is, how much knowledge and experience 
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must he get before he crosses the line 
where his 

Suppose the view is taken that he is 
responsible for the first poor designs; 
what is the extent of that responsibility? 
Should he replace the first engine with 
one of the latest design, or should he 
which it 


responsibility ceases? 


make good all of the losses 
might be estimated have come from the 
difference in design? If he should do 
either or both, how much more can he 
improve before the same thing should be 
done again? 

Mr. Gard’s experience, as related in his 
interesting article, was told to several 
men, one at a time, and to begin with they 
all took the view that he should make 
good the loss. They evidently viewed it 
just as did the party who had the pattern 
made. One of these men was a machin- 
ist 

“You think that in fairness he should 
pay for a new casting?” I did not tell 
how the matter had been settled, but had 
told the facts as to the mistake having 
been made, and asked for an opinion as 
to what would be fair in the matter. 

“It certainly looks that way. You put 
it as though it had been me that he had 
been doing the work for, and I think 
that I should expect him to furnish me 
with a new perfect casting. He is run- 
ning a pattern shop and advertising to 
do good work, and if he fails to do it he 
should make it right.” 

“Then you would hardly consider that 
he was making it right when he put the 
pattern into proper shape without cost?” 

“No. I was not to blame for making 
the mistake. He did it. It is his mis- 
take.” 

“Where does the foundry come in?” 

“I don’t see that they come in. They 
made a good casting from the pattern as 
furnished. If it had not been a sound 
casting they would certainly have had to 
replace it, and to have kept on making 
until they got a sound one or else not get 
anything.” 

“Tf you had orders to turn a piece a cer- 
tain diameter and length and made a mis- 
take, and made it something else, and that 
piece was put into expensive machinery, 
and because of the mistake wrecked the 
machine, you would then think it your 
duty to pay for the machine?” 

“The foreman should look to it that I 
got it right. That is part of his business. 
If I don’t suit him he will let me go.” 

“But if you were running a little shop 
of your own, and did the work yourself, 
and there wasn’t any foreman, then you 


would think that you should pay all 
damages done, even if it took the little 
shop ?” 

“No, I do not. The man who gets a 
piece could have measured it himself, 


and so could the man who put it into 
the machine, and they could have pulled 
the machine around and seen that every- 
thing was clear before starting up. Every 
man who ever had anything to do with 
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bars are kept straight, and are a good 
fit in the supporting bushings. This I 
think is near enough where holes are 
reamed by hand after boring. A: ¥. 





Thrust Bearing and Commutator for 
Gasolene Launch Engine. 


I see G. E. L. at page 121 wants in- 


formation on gasolene engine parts, and 
I can give him all he wants to know. 
As to the thrust bearing, the best is 


a ball bearing, made by a brass washer 


He 3 


HL 


~ 











5 


Le 5) 
tt 
lam) 
C 

t 


THRUST BEARING AND COMMUTATOR FOR GAS OLENE LAUNCH ENGINE, 


Y% inch thick with a hole just free on 
the engine shaft; drill holes 11/32 of an 
inch almost through, but leave a bur as 
shown in Fig. 1. Put in 5/16 in. balls 
and pene a bur on the other side to 
hold the balls in. The balls should be 
free in the hole and project 1/32 of an 
inch on each side. The thrust bearing 
should be put on the engine shaft next 
to the main bearing, and the thrust col- 
lar should be just free on the shaft but 
firmly attached. It is better to put a hard 
steel collar on each side of the ball ring. 
Figure 2 shows another way to make 
the ball holder, which is by taking two 
washers and drilling holes for the balls 
nearly through them, and after placing 
the balls in their holes to rivet the two 
washers together as shown 

With reference to the igniter, i. e.,, 
commutator: The kind which should 
not be used is a cam lifting a spring off 
and on to a contact point, this device 
being always treacherous. I use a col- 
lar of fiber inch or more in thickness 
having a hole to fit engine shaft and be- 
ing from 1 to 1% inches larger outside. 
On small engines I put a brass set-screw 
running down to the shaft with a large 
head partly countersunk, then filed off 
smooth and even with the fiber. 

It is, however, better to dovetail a 
brass segment into the fiber, as shown in 
Fig. 3, the brass forming the contact 
as the brush comes around. A_ brush 
to make contact on the set-screw or the 
piece of brass, may be made from a strip 
of spring brass, the other end fastened 
by some means which insulates it from 
metal, such as being screwed to a piece 
of fiber, which is held by other screws 
at a sufficient distance from the screw 
holding the brush. 

The modern brush holders have a rock- 
ing movement to time the ignition, which 
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is effected by a clamp upon the circular 
extremity of the main bearing, which 
clamp carries a small tube, in which is 
a brass rod, or other brush pressed by a 
light spring; a handle with a threaded 
rod, which can be formed fromaset-screw, 
permits of readily changing the position 
of the brush holder, and therefore the 
point at which the circuit is closed and 
the ignition effected. If this is not suf- 
ficiently detailed, I can furnish additional 
particulars. These forms of commutator 
and brush holder can be forgotten for a 
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Wire 


year at a time, but they should, however, 
be cleaned every year whether they need 
it or not; they will be found to be better 
than most of the devices sold for this 
purpose E. Q. WILLIAMS. 





Making a Pattern too Long for the 
Lathe. 


Some time since a job came in, calling 
for a pattern similar in outline to the il- 
lustration but too long to swing between 


1 
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rail bolt with two nuts, one of them being 
round with ridges or corrugations, the 
two parts of the pattern could be securely 
clamped together by inserting a short rod 
or punch in the hole D against the ridges 
on the edge of the nut, and then striking it 
with a hammer. Lastly the two holes 
were plugged and the pattern was ready 
for shellac. JoHN RICHARDSON. 





Why Sounds Differ in Pitch. 


The explanation at page 109 how an 
echo may be in a higher key than the 
sound was instructive and 
another interesting 
Sound vibra- 


original 
brought to mind 
thing concerning sound. 
tions are, of course, air waves and if the 
receiver of the sound, in this case the 
ear, should move in the direction the 
sound is traveling, the length of the 
wave, relatively to the receiver, is in- 
creased; if it should move toward the 
origin of the sound, naturally the length 
of the wave is decreased, relatively of 
course, to the drum of the ear. If, say, in 
the period of a second 500 vibrations take 
place and the sound travels 1000 feet in 
that time, then the length of each wave 
would be two feet. Now, if during that 
second the receiver were to travel 100 feet 
toward the origin of the sound the dis- 
tance the sound would travel during one 


1000 100 


vibration would be —_ 1:8 feet. 


The shorter the air wave, the higher the 
note. So if the receiver moves toward 
the origin of the sound the pitch of the 
sound appears to be in a higher key than 
it really is; if moving away the sound is 
apparently pitched lower. If it were pos- 
sible for the receiver to travel at one- 
quarter the velocity of sound, five-fourths 

















MAKING A PATTERN TOO LONG FOR THE LAT HE, 


the centers of the lathe. It was made 
solid and the parts A and B turned sepa- 
rately, with B seated about 14 inch into A 
as shown by the dotted lines at E, and the 
whole was fastened with a stair-rail bolt 

To do this a long hole was bored, an 
easy fit for the bolt, into the center of both 
A and B. The two holes C and D were 
bored with a diameter quite a little larger 
than that of the nuts that go with the 
bolt, and intersecting the first holes, and 
going somewhat beyond, so that the nuts 
could be dropped in to fall central with 
the bolt. 

The bolt was then placed in part 4 of 
the pattern, and secured in the nut, when 
part B of the pattern was slipped into 
place, first placing the nut with corru- 
gated edges in hole D. 

Owing to the peculiar form of a stair 


the original number of vibrations would 
be felt when traveling toward the origin 
of the sound and three-fourths when 
moving in the same direction as_ the 
sound. 

Ordinary movement being so slow, 
comparatively, the difference in pitch is 
not usually noticed. One of the few 
places where the effect is noticeable is a 
railway carriage, when two trains are 
passing. When the trains are nearing 
each other the whistle of the approach- 
ing train sounds in a higher key than 
when they are leaving each other. The 
difference in pitch is quite distinct and 
can readily be distinguished; of course 
the change is very sudden and at the in- 
stant when the hearer passes the locomo- 
tive whistle. H. T. Mrirar. 

Manchester, England. 
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A Die-Casting Job. 


As the tools for this class of work are 
increasing perhaps a few sketches of ap- 
pliances for die-casting a generator box 
and cap may be of interest. This gener- 
ator box is used in telephone call boxes 
for magneto ringing, and one feature of 
the box is that it is dust proof; it also is 
very strong, compact and simple, having 
two iron pole plates, two metal bushings 
for the spindle bearings of the armature, 
and two square bushings of brass for fix- 
ing holes. The box proper is shown in 
Fig. 1 and its cover in Fig. 2. Fig. 3 
shows a pole plate. 
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push the mandrel in place against the cap 
end, slide end plate E against the mandrel 
and clamp with the clamp F by unscrewing 
the stem G. The clamp plate swivels on the 
stem so as to detach easily, it being slot- 
ted at either end so as to swing clear of the 
two screws which normally retain it in 
position. The plate D is clamped by a 
swinging lever H, which also has a stem 
that by unscrewing forces the plate 
against the two pole plates. The stems 
mentioned have wood handles on account 
of the parts getting heated, and the two 
stems that are used to carry the square 
bushings are also fitted with wood handles. 
The pole plates have four tapered holes 
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DIE-CASTING 


The construction of the casting tool is 
shown in Fig. 4. It is a mild-steel forging 
A machined as indicated. One end is 
fitted with a cap B fixed on with five 
screws and two dowel locate it, 
and having a hole to fit the spindle of 
the mandrel C. The cap has four locat- 
ing pins to keep the pole plates the right 
distance from the end. The plate D is 
to close the top of the die by resting on 
the pole plates. The end plate E is to 
close the end of the die when the two 
plates and the mandrel are put in ready 
for the casting operation. The plates are 
machined to gage. The armature- 
spindle bushes are made in a turret lathe 
and are also to gage especially as regards 
length, as they gage the mandrel when put 
in. It will be noted that there is a bead 
on the bush and it is milled on the sides; 
the bead is to keep it from moving end- 
wise and the milled sides are to keep it 


pins to 


two 


from turning when the metal is cast. 
The operation preliminary to casting is 

to put two plates, Fig. 3, in the die Fig. 4, 

slide one bearing on the mandrel spindle 
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cored in for the metal to flow in, which 
holds all together when cast. 

The tools for casting the cap for the 
box are shown in Fig. 5. The construction 
of the die is similar to that for the box 
The piece K is cut out the shape of the 
cap right through and fixed to the piece 
L by four screws and bored out to suit 
the mandrel M which is the size of the 
internal the little 
shorter than the recess so as to form the 
The four pins are 


part of box and a 
shoulder of the cap. 
to form the fixing holes in the cap. The 
slot in the mandrel M allows the cap to 
when cast by using the 


The plate N is 


be forced out 


mandrel as a knockout. 
pushed against the bearing bushing and is 
clamped by the square-head clamp screw 
in the strap O. The stem P 
the plate N, and the clamping lever O 


and the square-head screw 


is fixed in 


are slotted so 
that it can be easily released. The half- 
section through the box, Fig. 1, shows the 
method of holding 


The raised pe rtions 


brass bushing and the 
the plates together 
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at the end of the box and cap are for oil 
holes C. PETITJEAN. 
London, England 


Cutting Oil Grooves. 





The accompanying sketches illustrate a 


slotting, or l-groove cutting xture, 
which was made to cut oil grooves in 
phosphor-bronze bearings 

! is a base made of cast iron, into 
which the piece B is held by a set-screw 


in the side B is made of tool steel, bored 
to fit the bearing G with the lower part 
bored to fit the cutter arbor ¢ C is tool 
steel slotted to receive the cutter D which 
oscillates on the pin E. The arbor C is 
made slightly smaller than the hole to be 
slotted so as to pass through freely after 
the cutter has done its work. The cut- 


ter D is so made that the forward part 
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CUTTING OIL GROOVES 


just fits the hole in B, thereby holding the 
proper depth to be 
tt is determined by 
of B 


recess in the cut- 


cutting edge to the 


‘ } ] roth . ] 
cut Che iengtn of sie 


the length of the bore which releases 


the cutter as soon as the 


ter comes opposite the point /. It will be 


noticed that the cutter is recessed very 
deep ne the cutting edge; this is to take 
care of the chips. This tool may be used 
on an ordinary arbor press. The arbor 
is forced straight through and drops out 
after the cutter is released Four sizes 
were made x, 34, and 7x inch It has 


proved to be successful in every respect. 


W.A 
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Interest on Delayed Shipments. 

The question of ethics between manu- 
facturer and dealer which raise at 
page 883, Vol. 28, Part 2, 
ceptible of attack from several points of 


you 


seems to be sus- 


view. A man who builds special machin- 


ery even of moderate size, will begin to 
put out money about four months before 


it 1S completed If he is selling direct to 


a user he will probably receive monthly 


payments on account, but if he is selling 


through a dealer, as in this case, he prob- 


ably carries the job clear through before 


he gets a cent, and of course the interest 


on his investment omething he has to 


stand. If this is the present case, he 
probably thinks that if he stood the inter- 
est on his investment for ynths 

<pected, his loss 1s 
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greater than the dealer's, and it ought to 
be considered as evidence of his good in- 
tentions. 

On general principles if one person 
causes another loss, he is responsible only 
if he could have prevented the loss. Un- 
avoidable delays on the part of people on 
whom the manufacturer depended would 
be a sufficient excuse to clear him from 
damages of any kind, but if the delay was 
caused by the manufacturer pushing other 
work in preference to this job, then the 
dealer would consider himself justly in- 
jured unless the case was analogous to a 
scrape that I got into once. I was asked 
by my next superior to do some extra 
work nights and Sundays, for which the 
company was to pay my bill. I asked 
what rate would be accepted by them, but 
he refused to name a rate, saying that I 
was to charge whatever I considered fair. 
When the work was done, I figured that 
since they were paying me about 60 cents 
per hour for my regular work that they 
ought to stand for 50 cents for extra 
work, especially as I had lost one or two 
chances to make a dollar an hour in the 
meantime. When my bill reached head- 
quarters it stuck, and I had to compro- 
mise at 30 cents, but the point came when 
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cepted, and if that is the case he hardly 
ought to cry baby over a few months’ in- 


terest. ENTROPY. 





Thrust-Bearings for Gasolene Launch 
Engines. 


In answer to an inquiry published at 
page 121 in regard to a thrust-bearing for 
a four-horse-power gasolene-launch en- 
gine I offer herewith two types of thrust- 
bearings that have given good service in 
practice, 

It will be noticed from the sketches that 
all dimensions are given in terms of D, 
D being the diameter of the shaft. Fig. 1 
represents a ball-bearing to be bolted to a 
boss cast'on the after end of the bed-plate, 
or, if the bed-plate is already built with- 
out the boss, the forward part of the bear- 
ing may be attached to the bed-plate by 
5g-inch studs tapped into the bed-plate, or 
to brackets, according to the shape of the 
bed-plate. 

Both parts of the bearing are best made 
of tool steel or of mild steel case-hard- 
ened, This bearing may be lubricated 
with oil, graphite or both. 

A casing of wood or sheet metal over 
the bearing would be of great assistance 
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12” 
my boss told me that the reason he would 
not make a price was because he had to 
get the work done and he thought I would 
not do it if I knew I would get only 30 
cents per hour. In the case you cite the 
easy remedy, if the dealer is disgruntled, 
is for him to specify just what he wants 
in his contract. If he does not do that 
it is probably because he is afraid or 


knows that his terms would not be ac 


THRUST BEARINGS FOR GASOLENE LAUNCH 
ENGINES. 


in keeping dirt and grit out of the ball 
races, The steel balls may be obtained 
from any first-class supply house. 

Fig. 2 is another and simpler type of 
bearing which is used on, many small 
launch engines. A brass and a steel ring 
are placed on the end of the crankshaft 
e bed-plate and the coupling 
or sparking cam, as the case may be—A 
representing the coupling, B a brass ring, 
C a steel ring and D a boss on the bed- 


between tl 


plate. 

For small launches, where the tendency 
to heat is not great, it gives good service. 
Jacking is so seldom necessary with small 
launches that a shoulder on the crank- 


shaft inside the after main bearing is the 


only provision usually made for it. 


A. H. Nourst 
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A Knock-off Arbor. 


I noticed a description of a knock-off 


arbor at page 188, for holding threaded 
work in the lathe. It was a very clever 
idea, and similar to one which we use in 
our shop. I enclose sketches of our ar- 
bor which may be a little simpler, but 
equally good. This knock-off arbor was 
used for facing the oil-cup covers A. 
The arbor consisted of a body like D, Fig. 


1, recessed for the plate C, which was a 
sliding fit and held by the taper pin B. 
The work was screwed into the holder 
by hand, and a light tap upon the pin 
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THE TWO ARBORS. 


forced the plate against the work. On 
completion of the operation a light tap 
upon the small end of the pin released 
the plate, and the work could easily be 
unscrewed. The pin was burred over on 
the small end, to prevent it from getting 
out and lost. 

Another little arbor which we use here 
may be new to some of your readers. 
It is used mostly in connection with the 
dividing head on milling machines, when 
cutting the side teeth in milling cutters or 
any work where an arbor must not ex- 
tend beyond the surface of the work, 
Fig. 2 is a plug arbor, the small end E is 
turned to fit the work, while the large end 
F is gripped in the chuck. A pin G &% 
inch diameter, forms a pivot for the 
halves of the arbor to rock on. 

After the hole is drilled for the pin, the 
arbor is sawed in through the center 
of the hole. The work fits over the ar- 
bor at E, and when gripped in the chuck 
at F the pin acts as a fulcrum, holding 
the work at E. This has proved to be 
much more secure than the old way of 
expanding a mandrel with a taper screw. 

TEXAS 





Care of the Hands. 


The subject of washing the hands has 
been presented in various ways in your 
paper, so that possibly but little more of 
interest can be said on that subject. How- 
ever, there is another entirely different 
proposition to be dealt with in this con- 
nection, in which prevention is better 
than cure, if such a thing is possible; but 
when the hands receive such treatment as 
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they must to be cleaned of machine grime, 
they are in prime condition to both crack 
and chap, and a ready and sure cure for 
these very annoying cracks which come in 
the ends and joints of the fingers I will 
now give. 

With a sharp knife pare down the thick 
dead skin each side of the crack as thig as 
possible without bleeding, in order to pre- 
vent concentration of strain in the crack 
with every movement. Then with a small 
lump of the old-fashioned adhesive salve 
(enough of which can be purchased for 
25 cents to last a lifetime), softened by 
heat and applied to the crack, and a piece 
of tough paper simply stuck on outside, 
the crack will be cured quickly, sometimes 
in a single night, but usually in 36 to 48 
hours. This application will resist every- 
thing but oil and heat, and with any kind 
of care will not wear off unti! it should 
come off. 

For chapped hands I have tried many 
things, but have yet to find an equal to 
mutton tallow; which, however, must be 
fresh, as, if old, it irritates instead of heal- 
simply melting 
mutton which may had at 
butcher shop. The tallow being tried out 
by gentle heat, is strained through cloth 
into a suitable mold for the cake, as, when 
cold, it is quite hard. After washing and 
thoroughly rinsing to remove all soap, rub 
the chapped surfaces with the cake of tal- 
low and thoroughly heat it at the stove. 

CuHar es S. BEACH. 
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Split Dies—Keeping Track of 
Press Tools. 


Among the many excellent articles on 
punch and die work which have appeared 
in the AMERICAN MACHINIST during the 
last year, none have been inserted on the 
above subject, and so this is put in to 
fill up the gap. 

The object of the two-piece or 
two-fold: 


“split” 


die, as it is usually called, is 
First, to reduce the cost of making, 


on 


which 
it accomplishes in two ways; account 
of the ease with which it can be machined 
the be 
a cheaper class of labor, for it 


out, and also because work can 


done by 
does not take so good a man to mill or 


plane out a piece of work, as it does to 


drill, chip and file it. There is also an 


other advantage; should a part of the die 


be broken, it is much easier to repair it 
than to make 
the 


mn Fig 2 


new die, especially 
the 


a whole 


when shape is similar to one 


shown 
The 


shown 


steel 1s tongued erooved as 


and 


n Fig. 1, the tongue 


plainly i 
being placed well toward the bottom of 


the die, so as fo much wearing 


O1V ¢ as 


surface as possible without interfering 


with the 
is amply strong for any 


groove \ 1/16x34-inch tongue 


irdinary blanking 


or trimming di The joint is milled or 
planed, the two halves are fitted together 
ind a inch dowel pin is inserted near 


the end to prevent 
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use. The die is laid out in the usual man- 
ner, then taken apart and machined either 
by milling or shaping, whichever is best. 

After being hardened the dies are fit 
ted and held together by a die shoe or 
holder. 


dies 


The joint in the center of the 
the the 
work; the punch of course being made 
This method of 
a die is particularly adapted to 


does not show in least on 


in the usual manner 


making 


trimming dies for drop-forgings, for 
either cold or hot work, and has this ad- 
vantage; as the forging die spreads in 


use, you can adapt the trimmer to it by 
inserting a shim in the joint, and thus 
the 
otherwise be necessary. 


would 
The die, Fig 3, 
well adapted this method is 


Save working die over, as 


shows how 
to a job where the shape is such that 


there is a liability of breaking 


“Split” dies have been made for clock 
hands, gage points and work of. this 
kind from time immemorial, but it is 
only . within the last few years that | 
have seen dies of almost every shape 
made that way, even round dies on ac- 


count of the ease with which they can be 
spread to suit the trimming of the forg- 
ings. 











/ 
A-2 
PIG. 
SPLIT 
I will try and send you a few articles 


to show the adaptability 
to that class of work. 

last year lots 
make them; 
them, 


on drop-forgings, 
of the “split” die 

You have told 
about tools: 
them; how 
and what we could make with them after 
they Now tell 
Tell take care 
to put them away so that when Dick goes 


us in the 


press How to 


how to use to harden 


are done us some more 


us how to of them, how 


to get a set, he won't come back and tell 
you that Tom has put it in the wrong 
place, or mislaid it, and he can't find it 
Then you tell him to go back and hunt 
for it until he finds it, and it generally 
ends by your having to go and find itt 
yourself, and sometimes (at least in one 
case | remember) you had to have a new 
punch and die made, just because 
didn’t have an iron-clad system, but had 
to trust more or less to the men wh 
ised it 

Iw try and tel] in a few words what 
I have f nd to be the best w for tak 
ng care I too Not } | think t 1s 
the hest iv, by any means, but it is tl 
hest e that I know of, a I would be 


\ 
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very glad indeed to find better one. 
The system, if it be worthy of the 
name, is this Mark every rack with a 
letter as A, B, C, etc, and then every 
shelf in the rack with a figure number, 


so that the compartments of shelves used 


for holding the tools are as A-1, A-2, A-3, 


B-1, B-2, B-3, etc., then keep a card-index 
of the tools, designating on the card the 
rack and shelf number of the tools. It is 
then an easy matter to locate the tools 
provided that the press hand who put 
them away was careful to put them in 


the proper shelf. There is only one bad 


feature about it; if you have, say, 5000 
dies and one does get mislaid, it some 
times means a long search before it 1s 


found. 
One 


discussed, and that is, 


thing more I should like to see 


which is the best, 
or the way most in use of holding dies in 
the ild like to from 


others upon this point : 


shoe? 1 wo. hear 


LUCAS. 





Milling Steep Pitch Worms—Errata. 


In’ the second paragraph of the article 











under its above title, at page 356, for 
“3348 inches pitch diameter and 3825 
/ 
j 
‘ 
/ 
/ jf 
/ / 
/ / 
/ (| / 
/ [| / 
Z 
/ 
B-3 
BiG 
DIES. 
inches outside diameter,” read 3.348 and 
3.825 respectively 


A Taper Gage. 


At page 321 H. E. R. Manbrand makes 


some further explanations in regard to his 
taper gage, to some of which I take ex 
ception He speaks of the section of the 
cone which forms the points of contact 
with the gage as being parallel to the axis, 
which, if true, would make the section a 
hyperbol he \ But the section is 
not parallel to the axis, but is more nearly 


parallel to one of the elements of the cone, 


which makes th on a parabola 


The case illustrated in Fig. 2 has no 
bearing on thi Use The conditions are 
el lifferent n effect the V 1s 
made iper the frustrum of 
the « f ] f contact the 

‘ ! P m of the 

\ , ' iif nce 
bet r h lars ind 
t] ( vhich 
A p 1e.vertex, would be 
Q ( side eing 
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straight, would fit perfectly under the con 
ditions shown in Fig, 2 
However, leaving out all question of 
parabola or hyperbola, I can see that such 
a gage would be useful where the limit 
of variation allowable is not too small. 
B. ¥..¥. 





Designing a Boring Mill. 





In common, perhaps, with a good many 
of your readers, I am rather at a loss 
to know whether the article at page 303 
on Designing a Boring Mill is an elabor- 
ate piece of sarcasm or a bona fide de- 
velopment of the writer’s views on the 
subject of machine design; in other 
words, whether it is a gigantic “take-off” 
on the methods of ignorance and con- 
ceit, or an even more gigantic exhibition 
of the working of those mental qualities. 
It is possible to detect stray gleams of 
humor and of intelligence in about equal 
numbers, so there seems to be some 
foundation for either hypothesis. If the 
article is to be taken at its face value, 
it is enough to say that the methods ad- 
vocated tend to enrich the scrap-heap 
rather than the stockholders. L. C. L. 

Lehigh University. 





A Drill Socket. 


Enclosed is a sketch of a split collet 
which will drive drills after the tang is 
broken off; the arrangement also saves 
the collets, especially in structural work, 
when drilling through the flanges of 
beams and channels. The collet is the 


~ 1 » 


| li 
\— l 


hy Pipe Tha.’ | 
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A DRILL SOCKET. 


Morse standard turned and threaded at 
the end to pipe standard, an ordinary hex- 
agon nut being tapped out to suit. 

S. 1. 8. 





The growth of amusement enterprises 
is shown by the projected Friede “globe 
tower” which is expected to be in opera- 
tion at Coney Island during the season of 
1907 and which is proclaimed as the larg- 
est steel structure in the world. The 
structure is to be a skeleton steel globe 
of 300 feet diameter supported by lattice 
columns and with an observatory at the 
top, the extreme hight to the top of the 
flag pole being 700 feet. The structure 
is to contain all sorts of amusements, 
among them being a hippodrome at an 
elevation of 250 feet from the ground. 





A beginning has been made in the car- 
rying of mail through the Chicago freight 
subways, the first train load of mail bags 
having gone through on Feb. 24. 
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The Electrical Works of Messrs. 
Schneider at Champagne-sur- 
Seine. 


BY EMILIE GUARINI. 

In 1903, Messrs. Schneider & Co. trans- 
ferred their works from Creusot (where 
they were no longer of sufficient size) to 
Champagne-sur-Seine, department of 
Seine-et-Marne, France. 

The works are shown in Fig. 1. They 
cover an area of 50 acres, and comprise 
seven main buildings covering the differ- 
ent branches of manufacture. In the cen- 
ter is a large building having a central 
nave 82 feet in width, and two aisles; it 
covers a space 560 feet in length by 
165 in width. At each side of this main 
edifice there is a group of three buildings 
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arranged in series for current of from 
10 to 12 amperes, at 220 volts, and incan- 
descent lamps for the shops are also fed 
under a pressure of 220 volts. Current 
at 440 volts is used for motors above 3 
kw., and for those of the traveling cranes 
in general; the smaller motors are oper- 
ated under 220 volts. The current is trans- 
mitted over aluminum cable with a purity 
coefficient of 0.995, and with a conduct- 
ing power of 0.575 to 0.6 that of copper. 

Two connections are made by bringing 
the ends of the cable together, heating in 
a metal mold lined with fireclay, by means 
of a smith’s forge, and pouring the melted 
aluminum into the mold. The joint is 
subsequently finished by filing. The 
weight of the lines is thus reduced by 
half, and the price of the cables remains 
below that of the same wires in copper. 














FIG. I. THE SCHNEIDER ELECTRICAL WORKS 


each 165 feet long by 82 wide. There is 
also a building for the business offices, not 
far from which is a timekeeper’s house, 
the director’s residence and the dwell- 
ings of heads of departments; and close 
to the Seine there is a power and light- 
ing station. 

This central station is provided with 
three gas engines of the Delamarre-De- 
bouteville and Schneider type, each com- 
posed of two. single-action cylinders 
mounted in tandem. These obtain their 
gas from a battery of six Buire-Lencau- 
chez generators equipped with purifying 
apparatus. Two double-acting pumps 
with an output of 20,000 gallons per hour 
supply water from a well for the produc- 
ers and for cooling the pistons. A large 
tank also receives its water from these 
pumps and supplies it to different parts of 
the works and to the workmen’s houses. 

The’ generators (175 kw.) are of the 
multi-polar type, and the current is dis- 
tributed by means of three wires to the 
two workshops, so as to serve for light- 
ing and power. The generators also 
charge a storage battery for reserve and 
regulation purposes. The are lamps for 
ighting the workshops, yards, ete., are 


These cables are each formed of 37 wires 
of 2.25 mm. diameter. 

A branch of the Paris-Corbeil-Morte 
reau line serves these works, while other 
branch lines connect them to a quay built 
on the bank of the Seine. The offices are in 
a two-story building, where there are also 
two drawing offices, 52x33 feet, with the 
northern facade completely covered in 
with glass. The central portion of this 
building has a sloping roof where a glass- 
roofed attic is used for making prints, 
electric light being used when sunlight 
is lacking. The annexed buildings are at 
a distance of 50 feet from the main edifice 
and 33 feet apart. The first annex to the 
northwest is used for the manufacture 
of windings and coils. It is provided 
with portable stoves which are heated by 
hot air to 150 degrees and which serve for 
drying the armatures and windings. The 
work is handled by means of two travel- 
ing cranes, one of 15 and the other of 5 
tons capacity. The second building of 
the same group is divided into two parts, 
and comprises in the one division such 
equipment as shears, forges, annealing 
furnaces, plant for tempering tools and 
the like. The other contains machine 


ee 
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manufacture and finishing of 
The _ third 
a five-ton traveling 


tools for the 
special machinery. building, 
which is served by 
crane, contains some small machine tools; 
this 


facture of 


building is intended for the manu- 


switchboards, ete, and a 


special department is set apart for nickel- 


ing and burnishing work 
Of the the 
the first, which is divided into two rooms, 


three buildings to south, 
is devoted to the preparation of micanite 
and to the storage of stock, which from 
here is distributed as required to store- 
the different buildings. The 


second building contains the timber store, 


rooms in 


the carpenter and joiner’s shop, the model 


department, and the model storeroom. 


The third building serves as a storehouse 
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tons capacity, metal pillars 


Each of the two lateral 


Upportine e 
SuUppoTtl int th 





rails and tracks. 

bays is served by two 5-ton cranes 
Castings are tested in a room at one 

end of the main section. The floor of the 


testing-room is composed of cemented 


tiles provided with cavities fitted with 
fluted iron rails to admit of the fixing down 
of the parts to be tested. Tests under 


high tension, also all tests of copper and 
made in special testing 
like the clerks’ 


at one end of one of the wings of the cen- 


iron sheets, are 


rooms, arranged offices, 


tral building 


The machining of the large pieces of 


machinery is effected in the main work 


shop by the aid of floor plates and porta 
ble tools 


The plates have a superticia 
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Boiler Bursts Under Hydraulic Test. 


A new boiler, built in Austria of basic 


burst recently while undergoing the 


steel, 


usual hydraulic test, resulting in the death 


of a man who was at the time 1 

some leaky rivets lhe b r was 
horizontal return tubular type, witl 
steam dome The plates were f ’ 


supplied by a well kn 


[he boiler was about 6 feet diam 
by 12 feet long The dom wl 
failed was about 3 feet d et 

3 feet high, its shell being about 


inch thick Che fracture occurred in the 
solid part of the cylindrical shell and did 
not extend to the edges. 


The boiler was built for a pressure of 


























for the finished machines which are also 
painted here, packed and shipped. This 
building is fitted with a traveling crane 
of 25 tons capacity 

In the central bay of the large build- 
ing Fig. 2, large dynamos are assembled 
and tested; of the two lateral bays one is 
reserved for the cutting and trimming of 


plates, and the other for the mounting 
and adjustment of transformers and small 
units. In this latter portion is also in- 
stalled the lathe department, and in the 
other bay there are drills, milling ma- 
chines, and other small and medium-sized 


tools The nave contains the large ma- 
chine tools, and is equipped with three 
traveling cranes of 75-foot span and 25 


BUILDING 


FIG. 2. VIEW IN MAIN 
area of 1000 square feet, and have current 
up-takes fitted at different points. 

In various workshops the tools absorb 
ing power exceeding 0.75 kw., are driven 


by individual motors; the others are 
group-driven from shafts 16 feet in length 


The 


lighted, are 


buildings, which are all 


built of 


various 


well local limestone, 


and the sloping roofs, except in the cas 
of the central portion of the main build 


ing, are formed of stout rafters support 


ing a covering of cement, sand and fine 


gravel; a very light non-inflammable lin 


ing ot plaster and lath is fixe 1 to the 


rafters. The main section of the ntra 
building is roofed in with tiles in the or 
dinary man 


about 150 lbs \ primary test, with 
water, had been made at 75 |b. pressure 


A second test was made some days later 


When the hydraulic pressure reached 202 


lb.. the | 


dome fractured with 


ing. In England basic steel is regarded 
with considerable mistrust, owing to 
frequent failures of plates made from 
phosphoric pig. For this reason acid open 
hearth steel usually insisted on by 
engineers and inspectors in that countt 
lest pieces were taken from the plate 
which fractured and these showed a 
ten \ t me 60.000 |b. p 
ck nd an elongation of nearly 25 pet 
g 
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Untaxed Denaturized Alcohol. 


We have received a copy of the report 
of the hearings of the Committee on 
Ways and Means of the House of Rep- 
resentatives on the proposed removal of 
excise duties from alcohol for industrial 
purposes, and if any reader of this paper 
has doubts regarding the importance of 
the subject such doubts will be removed 
by a perusal of this pamphlet. 

The hearings were opened by the Sec- 
retary of Agriculture and the Commis- 
sioner of Internal Revenue, the former of 
whom pointed out the importance of the 
subject to the agricultural interests of the 
country, not only in supplying a market 
for what are now largely waste products 
but in stopping the rise in price of fuel 


for internal combustion engines, which 
are finding large use on the farms of the 
country. 

The Commissioner of Internal Reve- 


nue devoted his attention to the probable 
effect of the proposed law on the reve- 
nues, to the phraseology of the bill, which 
he did not regard as sufficiently explicit, 
and to the danger of fraud, which he did 
not regard as serious. 


Following these Government officers 
representatives were heard from the fol- 
lowing industries and _ organizations: 


The Patrons of Industry, the piano man- 
ufacturers, the American Chemical So- 
ciety, the Society of Chemical Industry, 
the Philadelphia Trades League, the De- 
troit Chamber of Commerce, the Char- 
donnet Artificial Silk Company, the As- 
sociated Chair Manufacturers of New 
York, the Fur Hat Manufacturers’ Asso- 
ciation, the Hat Manufacturers’ Associa- 
tion, the American Hardware Com- 
pany, the Brotherhood of Painters, Decor- 
ators and Paper Hangers, the American 
Confederation of Labor, the Otto Gas En- 
gine Works, the Welsbach Light Com- 
pany, the International Harvester Com- 
pany and the General Electric Company. 

To all of these industries the subject 
is of importance and to some of them of 
very large importance. The leading facts 
brought out by the hearings are the far 
reaching industrial use and importance of 
alcohol, the manner in which the present 
tax 18 a the 
large development of industry which only 
Moreover, 


burden on industries and 
awaits the removal of the tax. 
these are not matters of inference, the re 
the tax in foreign 
countries having been followed by such a 


moval of several 


development as is predicted here, in some 
cases by the actual removal of industries 


from our own territory and in many 
others by the development of industries 
abroad at our own expense and for the 


supplying of our own needs 





Belt Dressing and Free Watches. 


The 


manufacturing company 


works manager of a prominent 
letter 


Buffalo Spe 


sends us a 


received by him from the 
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cialty Company, of Buffalo, New York, 
which company, it seems, is exploiting a 
certain belt dressing, and in doing this it 
announces that it proposes to do no news- 
paper advertising; but that the money that 
would ordinarily be spent in that way is 
by this company invested in fine gold 
watches, which are offered “free gratis for 
nothing” to those who will simply order a 
quantity of belt dressing amounting to $21 
and give it a trial. 

Of course we cannot look into the minds 
of those who administer the affairs of the 
Buffalo Specialty Company and see what 
they are thinking, or what they expect; 
but the obvicus effect of their proposition 
will be to tempt a person who controls the 
matter of supplies to order some of their 
belt dressing in order to get the watch, 
and that being the case, it is also obvious 
that those factory managers, purchasing 
agents, etc., who wish to avoid the appear- 
ance of evil will have nothing to do with 
such a scheme. In fact, the gentleman 
sending us the proposition expresses him- 
self to that effect in his letter accompany- 
ing it. He is a trained and educated en- 
gineer, with his self-respect to maintain. 
When he is: buying belt dressing for use 
in the factory over which he presides, he 
will inevitably take some pains to ascertain 
which is the best belt dressing, and which 
will be most advantageous for him to buy, 
considering the interests of the factory 
only. When he wants a watch he will go 
to the people who deal in watches and en- 
deavor to get the best possible value for 
his money. In the meantime, those fac- 
tory proprietors who are asked to O. K. 
bills for Electric belt dressing may well 
ask their superintendent, or their purchas- 
ing agent, not how the belt dressing is 
working, but how the watch is running. 





Electrical Music. 


According to the Electrical World and 
Engineer an entirely new application of 
electricity has been developed by Doctor 
Cahill, of Holyoke, Mass., the 
generation and distribution of music. 

The apparatus is in no sense a 
telephone or phonograph, although the 
receiver is somewhat similar to a telephone 
The original apparatus makes 
no music but instead produces a series of 


namely 


new 


receiver. 


electrical waves which are translated into 


music by the receivers, of which there 
may be an indefinite number and in the 
absence of which even the performer 


would hear nothing 

The 
cated, involving primarily a battery of al- 
different frequencies which 
general the strings 
organ. A 


apparatus is extremely compli- 
ternators of 
answer in a way to 


of a piano or the pipes of an 


key-board similar to that of an organ 
operates switches by which the several 
alternators are brought into action and 


made to send currents to the line, the re- 
ceivers translating these electrical vibra- 


tions into sounds. By a series of expression 
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and 


harmonies 


inductoriums or _ tone 
introduced, 
ducing effects similar to various musical 


instruments, together with others which 


devices 


mixers, are pro- 


are produced by no existing instrument. 

According to our contemporary a cen- 
tral station plant will soon be installed 
in this city, from which music will be 
distributed to hotels, restaurants, theaters, 
halls, etc, the plant having a 
capacity for supplying four or five 
thousand outlets. 

The idea may succeed commercially but 


concert 


we do not believe that the music by means 
of which one human being conveys ideas 
and emotions directly to others will eve 


be superseded. 





New Publications. 


“The Seven Follies of Science.” By 
John Phin. 178 5%x7'%-inch pages, with 
34 illustrations. The D. Van Nostrand 
Company, New York. Price $1.25. 

Most of us have heard of the seven fol 


of the 


few 


we have heard 
the world, but 


lies of science as 


seven wonders of 
could give a correct list of either. Ac 
Mr. Phin the follies 
are the squaring of the circle, the dupli- 
the cube, the trisection of an 
angle, motion, the transmuta- 
tion of metals, the fixation of mercury 

These follies are 
interesting manner, 


cording to seven 
cation of 
perpetual 


and the elixir of life. 
discussed 
the squaring of the circle and perpetual 


in a very 
motion being given the most space. In 
connection with the former an account of 
the working out of the ratio between the 
diameter and circumference of a circle is 
given, beginning with the first value to be 
worked out scientifically—that of Archi- 
medes, who found it to be between 3.1408 
and 3.1428—and coming down to the de- 
termination of Mr. Shanks, who in 1873 
carried the result to 707 places of deci- 
mals. In the chapter on perpetual motion 
illustrations of many of the devices which 


have been seriously offered as solu 
tions of the supposed problem are 
given, as well as some of the frauds. 


The book also contains an appendix en- 
titled A Small Budget of 
Illusions and Marvels, 
a number of optical and other illusions 
The book 


those who enjoy accounts of the vagaries 


Paradoxes, 
wherein are given 


contains much of interest to 
of the mind and senses 

“Link Motions, Valves and Valve 
By Fred H. Colvin. 82 


illustrations 


Set 


ting.” 4x6-inch 
The Derry- 


Low 


with 43 


New York The 


figures, 
Collard Co.. ‘~omo 


ynndon. Price, 


tive Publishing Company, Li 
50 cents 

This little manual gives 1 verv cleat 
nd concis 1c 1 f the ct 1 of the 
slide valve and link motion, together with 
the operations of setting them in the 
shops. Valves of different types, includ- 
ing plain and balanced slide valves and 
piston valves, are shown, as well as vari 
ous valve gears other than the Stevenson 


link motion 
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New Tools and Machine Shop Appliances, 


surface is then obtained for each 


With the 3 


are obtained for the 


ENGINE LATHE BAR REINFORCE elt 


MENT 


WITH TIE 


step cone 12 speeds 


FOR 
rhis lathe is the regular Hendey- Norton 
tool as built by the Hendey Machine Com- 


HEAD. step 
spindle, as the coun 


tershaft has two rates of speed, giving six 


pany, of Torrington, Conn., except that speeds direct and six through the back 
the head is now provided with a tie-bar gears The lathe is furnished with or 
reinforcement which increases its rigidity without pan, as required 























LATHE WITH TIE-BAR REINFORCEMENT FOR HEADSTOCh 
and gives added support to the spindle ENGINE LATHE WITH ALL-GEARED HEAD 
when under heavy duty. The reinforce The half-tone shows the Hendey-Nor- 


an all-geared 
for 


box, 


ton lathe as equipped with 
headstock, 


changes of 


ment is of especial advantage where there 
eight 
the 


is considerable end pressure, as in heavy which provides 


speed in the gear 


turning and chucking, as it prevents any 
backward deflection of the front housing 


which might tend to bind the spindle and 


changes being obtained by means of the 
front of the casing 
the main spindle 


with 


two levers at the 
The 


and its beat 


cause it to run hard. The new lathe head construction of 


retains the annular form of housings and ings remains identical 

















I H H 
be gs tap nals on the spindle f Yor p 

and with the self-oiling and self-adjusting — tern lathe the bearings being annular 

fe i Ss 2 rly applied by this om t A dt ( ‘ n t] ‘ , 
pany to their lathes Although shown  nular housings, the spindle journals being 
with j-step cone, all sizes of these p g é nning in 
ithes, f 1 14 ] 24-inch inclusive t] 1 m f front 
may € r Ww! a 3 ep cone 1 the | 1 ( ne being 
headstock, ada pting them par for ( r. TI k-gear 
S| ne-third more f d tted 














with ring oilers. Of the eight changes of 
speed for the spindle to be had with the 
driving shaft running at a constant speed, 
four are obtained direct and four through 
back gears. The four direct speeds are 
obtained with a geared cone on the spindle 
driven through transfer gears in a rocker. 
The back gears are permanently meshed 
with their relative gears, which run free 
on the spindle. The change from direct 
to back-geared drive is controlled by a 
clutch working between the large gear of 
the cone and the face gear. This clutch is 
actuated by the lever shown toward the 
front end of the head. All gearing is of 
steel, the large and 
large back gear, so that changes of speed 
and throwing in or out of the clutch in 
either direction may safely be accomplished 
without stopping the driving shaft, except 
to slow down for the highest speed change. 
When the lathe is driven from a two-speed 
countershatt the ratio should be 
1.28 to 1 in order to obtain spindle speeds 
The 
gear casing is so designed that a motor may 
be attached required, The lathe 
shown is the 16-inch size, with 6-foot bed; 
with countershaft speeds of 325 and 416 
revolutions per minute the spindle speeds 


except face gear 


speed 
ranging in geometrical progression. 


when 


of this lathe range from 10 to 400 turns 
per minute 
LATHE-TOOL HOLDER. 

The tool holder shown in the half-tone 
is designed to be clamped in a lathe tool 
post, and to hold various tools, as boring 
bars, drills, threading tools, etc. In the 
jaw, which is in one piece with the shank, 

















LATHE-TOOL HOLDER. 

is formed a V-groove, and the cap has a 
corresponding V-groove, and also a 
smaller groove on its upper surface as 
seen in the picture, so that the cap can be 
reversed for clamping tools of smaller 
size. The clamping bolts pass through 
slots in the ears of the cap, so that it is 
only necessary to slack up on the bolts in 
order to remove the cap. With the cap 
reversed from the position shown, im- 
plements from 5/16 inch to 1% inches may 
be secured, and in the position illustrated, 


it will hold from 1%-inch to 2-inch 
shanks. The shanks of the tools can be 
either circular or polygonal. The holder 


was photographed holding an_ internal 


threading tool of the type illustrated at 
page 751, Vol. 28, Part 2. It is claimed 
for this tool holder that it facilitates the 
tools It 


changing of is made by P. J 
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Kelly, 514 Meadow street, Elizabeth, 


GRINDER. 
double-head 
wheels 20 


A DOUBLE-HEAD DISK 
illustration shows a 


equipped with 


The 
disk grinder 
inches diameter by % inch thick. 

The wheels are moved to and from each 
other by hand lever or by foot lever, or 
by both. Both levers can be clamped in 
any position required. The hand-lever shaft 

















A DOUBLE-HEAD DISK GRINDER 
carries a gear which engages at the top 
with a rack attached to the right-hand 
head, and at the bottom with a rack which 
is fastened to a bar hinged to the left- 
hand head. Working the lever moves the 
heads to and from each other, The lower 
rack can be dropped out of mesh, the left- 
hand head locked in any position required, 
and only the right-hand head moved to 
the work. 

It is sometimes desirable to move both 
heads, as is the case with work in which 
the opposite sides are not of equal area, 
or when it is necessary to grind more off 
from one side than the other. In the lat- 
ter case the work is secured in a holder 
and the rest so adjusted that the right 
amount can be ground off either side inde- 
pendently of the other. The wheels can be 
moved apart by a spring, which is at- 
tached to an adjustable lever. This en- 
ables the operator to use the foot lever 
only and devote both hands to the work. 

There is a_ back the 
wheels from moving back too far. The 
the forward move- 
The foot lever is 


stop to prevent 
screw stop regulates 
ment of the wheels. 
connected with the rack-gear shaft by 
sprockets and chain. The chain is adjust- 
able to take up the stretch. 

The wheels are closely covered with a 
cast-iron hood, the top half of which is 
hinged (shown thrown back in the illus- 
tration) and locked at the front with 
hinged bolts and thumb nuts. The open- 
ing at the front, as shown, is 8x12 inches. 
The machine is provided with adjustable 
sheet-metal shields, which are attached to 
With these 
the opening can be reduced to any size 
the the machine 
there is a flanged opening from the bot- 


the hood with thumb screws. 
required, At back of 


tom of the gap in the bed for connecting 


the exhaust pipe 


. back-geared 4 tol, 
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The levers are of malleable iron, the 
racks, gears and sprockets are steel, The 
machine is equipped with oiling devices, 
setting-up press, countershaft, wrenches, 
etc, The spindles are 2 inches diameter. 
The wheel collars 5x1%4 inches, the spin- 
dle pulleys 7 inches diameter by 8% inches 
face. The distance between wheels varies 
from o to 14 inches. This machine is made 
by the Gardiner Machine Company, Be- 
loit, Wisconsin. 

A MACHINE FOR PUNCHING, SHEARING AND 

CUTTING BARS. 

use of 
the 


for the 
frame of 


This machine is built 
sheet-iron workers. The 
machine is made of armor plate, the rest 
of the parts are drop forgings and cru- 
cible steel, the base of the machine being 
the only part made of gray iron. A 
special feature of these shears is that they 
will shear any length without binding or 
crimping. They are built in three sizes, 
punching %x™% inch, 34x inch, 4x2 
inch; shearing 12, 10 and 8 gage iron; 
cutting ™%4-inch, 5¢-inch and 34-inch round 
iron; or flat iron %4x1%, 5/16x2, and 34x 
2% inches, respectively. They are built 
by the Buffalo Forge Company, Buffalo, 
New York. 


A VERTICAL BORING AND DRILLING MACHINE. 


The illustration shows a machine, spec- 
ially designed for boring engine cylinders, 

















A VERTICAL BORING AND DRILLING MACHINE. 


which is adapted for heavy, rapid and ac- 
curate work. 

The spindle is of crucible steel 37/16 
with a No. 5 Morse 
It has both hand 
traverse of 


inches diameter 
taper hole in the end. 
and automatic feeds 
14% inches, which may be automatically 
The spindle 


with a 


stopped at any desired point 
is counterbalanced. 
The 


ratio of 6 to I 


tne have a 


top 
machine is 


bevel. gears at 


and the also 


this giving a ratio of 
24 to I. 

The base is equipped with stationary 
and rotating sleeves in which the end of 
supported The 


the boring bar may be 
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rotating sleeve is provided with 
the borings from entering its 

Both the base and the 
the column are planed 


a cap to 
prevent 


bearings. face of 


and provided with 


for securing the work. Greatest 


T-slots 


distance from the spindle to the base is 


28'4 inches; distance from the face of the 


column to the center of the spindle, 13 
inches; size of table, 22x24 inches; floor 


space 
t aCe 


necessary, 24x32 inches; total hight, 
> | 
yO inches. 


This 


Manufacturing Company, 


Hoefer 
Freeport, Ill. 


machine is built by the 


4 DOWN 


This 


DRAFT RAILROAD WORK 
the 


st and largest work encountered in 


FORGE FOR 


forge was designed for 


heavie 


| 
railroad 


blacksmith shops, necessitating a 
free overhead space for placing work in 
and removing it from the fire. 


There are five tuyeres, spaced about a 


foot apart from center to center, each 


withe a 4-inch blast pipe and controlled 


by a separate blast valve and lever so 


that a very heavy fire and, if necessary, 

welding heat 5 feet long may be main 
tained. The air is supplied from a sin 
gle main of large size 


; the hood is made so 

swivel In this there is no 
the 

cranes. The forge body is made 

the hoods the 

and are 


as to way 


obstruction to handling of heavy 
work by 
of boiler plate and are .of 
same material, but of lighter gage 
very easily swung around 

consists of under 


The exhaust system 


sround brick ducts connected to exhaust 
fans for smoke 


These 


removing and gases. 
| 


forges are made by the Buffalo 
New York 


I - 
I ree 


Company, Buffalo, 





Conventicn of the National M:tal 
Trades Association. 


[The National Metal Trades Association 
held its eighth annual convention at the 
lollenden Hotel, Cleveland, Ohio, March 


The membership of the asso 
ciation was well represented and a grati 
the attendance the 

1] 


representation of al the 


fying feature of was 
sections of 
country. 

the 


council of 


On Monday and Tuesday preceding 


‘onvention the administrative 


the association was in session and trans 
acted a large amount of detail work, and 
the opening of the convention found these 
matters of routine entirely disposed of 

A pleasant feature of this pre-conven- 
tion work was the dinner tendered to the 
administrative council by Howard C. Eels, 
of the Bucyrus Company, at the Union 
Club of Cleveland, 
the 25 members of the council were pres- 
ent. H. N. 
ficiated as toast master and a 
lightful evening was enjoyed by all. 

The convention proper convened Wed- 
nesday morning in the large assembly- 
room of the Hollenden and was opened by 
President J. W. Gardner, of the Gardner 
Governor Company, Quincy, Ill. In the 


Mayor Tom L, Johnson, of 


At this dinner 23 of 


Covell, former president, of- 
most de- 


absence of 
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Cleveland, the delegates were welcomed to 


the city by Commissioner H. L. Cooley, 


of the City Council 

Reports of the various committees 
heard, which showed the affairs of the 
association to be in a gratifying 


Ee. KK. 


finances « 


Copeland, 
f the 


dition than ever before, 


treasurer, reported the 
association 
with a 
serve fund and an ample bal: 
fund for current expenses 
Secretary Wuest also included the re 
port of the commissioner, as Mr. Eagan 


has had to rel 


inquish the duties of his po 

sition because of continued health. In 

the « S¢ I Ss report Secretary Wuest 
said 

During the past year the work of 

the association has been almost ex 


the 
combating 
that the 
many of members ap 
National Metal 
operated as much fo 


clusively confined to 
rather that of 
and I feel quite 


ployees of 


preventing of 
han strikes, 
confident em 
our 
preciate that the Trade 


Association 1s 


their benefit as it is for that of their 
employers In nearly every case we 
handled, w demonstrated to the em 
ployees that our members will stand by 
ind d them in securing their rights 
“Tn numbe ‘t cases demands wert 
presented, but thank to the advice 
given by your officers and the spe 
contract peratives nd. met which 
vere supplied, the threatened difficulty 
was forestalled In the majority of 
these ses the pers ttent f 
r commissioner and_ secretary vw 
qt ired [ p te this time n ctly 
trike T 1 has lev« oped n ny 
these cases. Your acting commissione 
feels warranted, however, in making 


many of them 


th statement that in 


ctive t1 would have ensued had it 
t heen Tor th fact f the } 
bership in tl ssociation. 
‘We have accomplished all of 1 
work without any special assessment 
and it certainly must afford the mem 


bers pleasure to know that the associa 
condition to ef 


Gnancial 
nnancial 


trouble 


tion is in a 
fectively defend any which may 
ensue.” 

The 


growth in 


disclosed a remarkable 
The member 
ship in standing March 1, 
358, March 1, 1906, it 


report 
membership 
] 


good 


1905, 
was Was 523, 


gain of 165, or 46 per cent. Applica 
from the 
Com 
Boiler and 
George L. Mc 


Corbett & 
Company, 


tions pending were reported 


following: Rider-Ericsson Engine 
pany, New York; Hamler 
Tank Works, 
Gregor, Chicago; George E 
Page Boiler 
Chicago; Sullivan Boiler and Tank 
Works, Chicago; P. McGarry & Son 
Chicago; M. E. Herber Heater Company, 
Chicago; Charles Hafner, Chicago; E 
Van Winkle Gin Machine Works, 
Atlanta, Ga.: Glover Machine Works, 
Marietta, Ga Lombard Iron Works 
DeLoach Mill Manufactur 


Chicago; 


Co., Chicago; 


and 


stevens Ma 
Fulton 


Atlanta, 


ing Company, Atlanta, Ga 
chine Company, Atl 
Foundry and Machine C 


inta, Ga.; 


ompany, 


Ga.; Sout nd Equipment Com 
pany Atl a . Mal ir\ laylor lron 
Works, M n, Ga.; and Bartlett & Snow 
C | ( \ 

\t t Ci ; re the 
morning ses i ving lu 
tions were p 

W1 reas ( I e p it 
ill times reg ‘ ng p 
1 m n g 
ind ng p opini 

Cheretore, be it olved, t S 
( I st p ( eit o 
ippre Tulle g tl 


pany, ot New York, publishers oft 


AMERICAN MAcHINIST, Power and 


kn { qi 
Pei P g Company . 4 
land, pi shers of t } ide kK 
ind é dia he pos n 
k t recent demand of t 

printers in their employ for an eight-h 
day and a clos inion shop: and 

Resolve ri ecretary { tl 
socia nstructed to communicat: 


with t ) mel ned companies 
expr pp t f tl l 
f pat position which the 
st laintained 
\ { le 1¢ t I i 4 
tion was t tendered to tl 
ing 1 ers heir fr ds by tl } 
f f ( 
was he \W esday evening 11 
f tl H l 
S ( tall W giv ] 
city ffici 
( nber ne 
nusic was furni 1 by 
musica nclined member 
T i t} ( 
ts by cer n 
entert ( eartily ppre 
On Thur ning papers we | 
\ ty ects ot teres 
t I l were freely 1 cu 1 by 
t te! and a further d n 
ot a pian o! closer co operation w th the 
Nat I nd Assoc atior Was held 
At the annual election of officer I 
the ensuing year the 


following were elect 
ed President, W. D. Sayle, Cleveland 
r Works, Cleveland, 
Barker, 


Company, 


Ohio; first vice-president, M. H 
American | 1 and Machin 
Mas second vice president, | 


K Copeland, Sul 


Be ston, 
Machinery Com 
Lodge, 


Com 


livan 
: treasurer, Wm 

Machine Tool 
councilors, H. P 
Milwaukee, 
Kirby, Jr., Dayton Manufacturing 
Ohio; W. M 
Chandler & Taylor Company, 
apolis, Ind.; J. H. Schwacke, 
Sellers & Co., Philadelphia, Pa 


The nvention 


pany, Chicago, II] 
Lodge & 


Cincinnati, Ohio; 


Shipley 
ls, Bucyrus Company, S 

Wis.; J 

Company, Dayton, Taylor, 

Indian- 

William 


adjourned Thursday 
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afternoon with the members enthusiastic 
over the entirely profitable and enjoyable 
occasion. 

Among those present were: F. A. 
Geier, Cincinnati Milling Machine Com- 


pany, Cincinnati, Ohio; P. B. Kendig, 
Seneca Falls Manufacturing Company, 
Seneca Falls, N. Y.; C. E. Hildreth, 
Whitcomb-Blaisdell Machine Tool Com- 
pany, Worcester, Mass.; G. K. Garvin, 
The Garvin Machine Company, New 
York; Frank L. Coes, Coes Wrench Com- 
pany, Worcester, Mass.; G. F. Stewart, 
Bradford Machine Tool Company, Cin- 
cinnati, Ohio; Wm. Lodge, Lodge & 


Shipley Machine Tool Company, Cincin- 
nati, Ohio; E. E. Bartlett, Boston, Mass. ; 
H. F. Arnold, American Tool & Machine 


Company, Boston, Mass.; A.’ H. Bullard, 
Bullard Machine Tool Company, Bridge- 
port, Conn.; A. M. Powell, Woodward & 
Powell Company, Worcester. Mass.; F. 
H. Stillman, The Watson-Stillman Com 
pany, New York; A. E. Newton, Pren- 
tice Brothers Company, Worcester, Mass. ; 
R. K. LeBlond, LeBlond Manufacturing 
Company, Cleveland, Ohio; P. G. March, 
Cincinnati Shaper Company, Cincinnati, 
Ohio; Benj. Sebastian, Sebastian Lathe 
Company, Cincinnati, Ohio; Isador Rau, 
Cincinnati Electric Tool Company, Cin- 
cinnati, Ohio; H.C. Hoefinghoff, Bick- 
ford Drill and Tool Company, Cincinnati, 
Ohio: F. M. Cresson, Geo. V. Cresson 
Company, Philadelphia, Pa.; J. C. Ho- 
bart, Triumph Electric Company, Cincin- 
nati, Ohio; E. C. Henn and E. C. Wool- 
gar, National Acme Manufacturing Com- 


pany, Cleveland, Ohio; C. E. Whitney, 
The Whitney Manufacturing Company, 
Hartford, Conn.; D. Hunt, Warner 


Cleveland, Ohio; B. B. 
Planer Company, 
Merryweather, 
Machine Com- 


& Swasey. 
Quillen, Cincinnati 
Cincinnati, Ohio; G. E. 
Motch & Merryweather 
pany, Cleveland, Ohio. 





Dreses Machine Tool Works Burned. 


The friends of Henry Dreses, of Cin- 
cinnati, will regret to learn that a disas- 
trous fire destroyed the works of the 
Dreses Machine Tool Company on March 
16. New quarters better the 
purpose have been secured and the work 


suited to 


will be delayed only about two weeks 





A boiler inspector for the Department 
Works of New York is to be 
salary of $3,000. Ap- 
forms are to be obtained by 
Fowler, Chief Ex 


of Public 
appointed at a 
plication f 

addressing Charles S 


aminer, Albany, N. Y. 





Personal. 


P. S. Souders, formerly in charge of the 
tool room of the Burroughs Adding Ma 
chine Company, has accepted a similar po- 
sition with the Barber-Colman Company, 


of Rockford, Ill 
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Gorham C. Parker, formerly manager 
of the Superior Tap Company, Spring- 
field, Vt., and later representing the Tool 
Steel Wire Company, in New England, 
has resigned the latter position to become 
sales manager of the Jacobs Chuck Com- 
pany, Hartford, Conn. 





Obituary. 

Mark Dean Knowlton, president of the 
M. D. Knowlton Company, manufact- 
urers of paper-box machinery, Rochester, 
N. Y., died at Boston, Mass., March 2. 

William H. Campbell, an inventor, died 
of heart disease recently at his home in 
Flatbush, L. L., aged 60 years. Mr. Camp- 


bell served twelve years in the United 
States Navy, afterward establishing a 
large business through his inventions. 


He originated among other ideas the du- 
plex system of manufacturing railway 
tickets. 

Eisen, for many years mod- 
the New Watch 
Company, Waterbury, Conn., and origina 
tor of watches, 
watch-making machinery and astronomi- 
March 17, aged 80 


Mr. Eisen was born in Diisseldorf, 


Herman J. 
el maker for England 


four-score patents on 
cal instruments, died 
years, 
Germany, and came to this country in the 
worked for 


early ‘sos. He some years 


in Geneva, Switzerland, on astronomical 


clocks, and before coming here traveled 


extensively through Europe, during this 
period learning to speak French, Italian, 
English, Hebrew other 
He served four years in the Union army 
during the Civil war and directly after 
the close of the war took up watch mak- 
ing and model work, and received patent 
Prior to 


and languages. 


after patent upon his inventions. 


locating in Waterbury he had worked 
with many clock and watch establish- 
ments in Connecticut and other Eestern 
States. 


Business Items. 


Pawling & Harnischfeger, Milwaukee, Wis., 
yuuilders of electric traveling cranes and 
hoists have opened an office at 45 Broadway, 
New York, N. Y. Wm. F. Brewster has been 
placed in charge. 

The Northern Engineering Works, Detroit, 
Mich., have recently supplied to the foundry 
of the -Ifolland Radiator Co., Bremen, Ind., 
about 100 feet of overhead trolley track with 
hangers, curves, and 
prising a modern overhead foundry distribut- 


ing system. 


switches trolleys com 


The Gardner Engineering Company has 
been incorporated with the following officers: 
J. G. Lipper, president, W. B. Harsel, vice 
president; B. C. Woodford, secretary and 
treasurer. The main office of the company 
will continue to be at 36 Liberty street, 
New York, N. Y. 

In considering the application of electric 


power users defer the use 
trouble which 
over to electric 


motor drive many 
of electricity because of the 
inevitable in changing 
motor drive. The electrical equipment pro 
duced by the Northern Electrical Manufax¢ 
turing Company, Madison, Wis., U. S. A., 
is they claim characterized by ease of appli 
cation and convenience of arrangement, loca 
tion, and operation. For certain 


seems 


classes of 
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work a special type of variable speed motor, 
described in Bulletin 45 has been developed. 





Northern multi-speed motors, as they are 
termed, are especially designed for applica 
tion to engine lathes. 

Manufacturers. 


The Page Belting Company, Concord, N. H., 
will enlarge its plant. 

The California Iron Company, 
Cal., will enlarge its plant. 

The Globe-Wernicke Company will increase 
its plant at Norwood, Ohio. 

The Oregon (Wis.) Feeder 
will move to Watertown, S. D. 

The Berlin (Conn.) Construction Company 
will build an addition to its plant. 


San Diego, 


Self Company 


The New York Central Railroad will build 
a cold storage plant at West Albany. 
Huther Bros., Rochester, N. Y., saw manu- 


facturers, wll put up a new factory. 
The 
Mich., 
The Standard Spoke and 
Torrington, Conn., will erect a new plant. 


Michigan 
is constructing : 


Paper Company, Plainwell, 
1 $200,000 plant. 


Nipple Company, 


The A. M. Forbes Hardware Company, 
Vancouver, B. C., will erect a new factory. 
The Washburn Company, Minneapolis, 


Minn., will enlarge its steel casting works. 
be built to the plant of 
Baltimore, Md. 
will 
Md. 


An addition will 
the Carr Foundry 


The 


Company, 
Seal Company 


Highlandtown, 


Crown Cork and 
erect a new factory at 
The Wright Wire Company is considering 
the enlargement of its plant at Palmer, Mass. 
The Griffin Wheel Chicago, Ill. 
will erect a new plant to cost about $200,000. 


Company 


The Union Switch Signal Company is build- 


ing an addition to its plant in Swissdale, 


Pa. 

The Vulcan Iron Works, Wilkesbarre, Pa., 
will build an addition to its locomotive 
plant. 

The Mahony Heating, Ventilating and 
Blower Company, Troy, N. Y., will erect a 
plant. 

Fred Twining, Twining, Mich., will erect a 
machine shop and implement and carriage 
shops. 

The Illinois Warehouse Company, Peoria, 
Iil., will erect a $200,000 cold storage ware- 
house. 

The plant of the Oscar Lear Automobile 
Company, Columbus, Ohio, will be moved to 


Zanesville 
The Northern 


pany, Norwalk, 
Toledo, Ohio. 


Refining Com- 
site in 


Metal 


seeking a 


Ohio 
Ohio, is 


new 
Fair- 


completed for a 
Welchlin Bros., 


Plans have been 
wood-work factory for 
mont, Minn. 

The Hoosier Manufacturing Company, New 
Ind., maker of kitchen cabinets, will 
its plant. 


Castle, 
double 
New 


five-story 


Haven, Conn., is 
addition to its 


Sargent & Company, 
going to put up a 
lock department. 
White 
City, Iowa, is in the 
outfit. 


Laundry, 412 Nebraska 
market for 


Seymour's 
St., Sioux 
oil burning 
damaged the Joseph 


Fire plant of the St. 


(Md.) Pump and Manufacturing Company 
to an extent of $10,000. 

The Waterman Car Wheel and Foundry 
Company, Houston, Texas, a new company 
is now putting up a plant. 

The crushing plant of the Blue Limestone 


Company, Minneapolis, Minn., was damaged 
by fire to an extent of $10,000. 

The Goldschmidt 
Exchange Place, New 
factory in Jersey 


Thermit Company, 43 
York, will build a 


$10,000 City. 
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The Timken Roller Bearing Axle Company, 
Canton, Ohio, will enlarge its plant expend- 
ing over $50,000 in improvements. 

Burdick & Son, manufacturers of 
specialties, dies, etc., Albany, N. Y., will add 
building to their plant. 


stove 


a four-story 


F. G. Hobart, Beloit, Wis. Circular il 
lustrating and describing a parallel attach 
ment for drawing boards and tables. 

The Martin (Ga.) Gin Company will erect 
a new building equipped with the most im 


proved machinery, operating four gins. 
The 
Company 


Chicago & Northwestern’ Railroad 


will put up new shops at Janes 


ville, Wis., at a cost of about $500,000. 
Plans are now being made and contracts 

given out for a large foundry at the works 

of the General Electric Company in Lynn, 


Mass 
The New 
Railroad 


Hartford 
new 


York, 
plans 


New 
prepared 


Haven «& 


has for a ma 


chine, erecting and boiler shop at Readville 
Mass. 

The De Sota Foundry and Machine Com 
pany, Ltd., has been incorporated at Mans 


field, La Capital $30,000. F. Kavanaugh 
president. 

The Sitterding-Carneal-Davis Company 
Richmond, Va., will expend $50,000 in 


equipping a factory for the manufacture of 


wire screens. 

(Neb.) Ice Storage 
Company double the 
artificial ice plant, spending 


on an addition. 


and Cold 
capacity of its 


The Omaha 


will 


about $50,000 


A blacksmith shop, to be equipped with 


modern machinery, is being constructed at 
the plant of the Western Block Co., East 
Lockport, ie = 

The John A. Frye Shoe Company is pre 
paring to establish a pasteboard box and 


making department at its factory in 


Mass. 


carton 
Marlboro, 
will be 
car-house of 
Company 


$150,000 
and 
tailway 


Improvements to cost 
the power station 
York City Street 
Avenue. 


made at 
the New 
on Amsterdam 
The Southern 
organized at 
$30,000. Oo. G 


the 


Skewer 

Memphis, 
Gardner, of 
incorporators 


Company is being 
Tenn. Capital 
Jackson, Tenn.. is 
one of 
W. J. 
Wilson 


Wood 


are or 


McClain, J 
and others, 


Swanger, S. D 


of Marion, Ind., 


ganizing a $100,000 stock company to man 
ufacture stoves and ranges 
Plans have been completed for a new tail 


ing plant for the United States Reduction 
and Refining Company at Colorado City 


Colo., to about $200,000 


cost 


A company is being formed in Rock 


ford, Ill. to manufacture artifical ice on a 
large scale. Edward F. Pendergast, a former 


alderman, is promoting the concern 


Huntington Beach (Cal.) Canning, 
Pickling and Produce Company, has been or 
ganized with a capital of $100,000 M. F 
Frie, W. T. Newland, etc., 
The Rumsey 
building gas and gasolene 
at Ripley, N. ¥ 
rebuild in 


The 


directors 
Manufacturing Company 
engines, whose 
burned a short 
x. ¥ 


was 
Friendship, 


plant 


time ago, will 





The Downie-Wright Company, of York, Neb 
will move to Rapid City, 8S. D., where a 
modern plant for the manufacture of its min 


ing machinery and milling machines will be 
put up 

William Farr, C. H. Hopkins, David Kim 
and others of Asheville, N. C., are 
the 


machine 


berly 
forming a purpose of es 
tablishing a 
Asheville 


company for 


foundry and shops in 


The Albany (N. Y.) Refrigerating and 
Warehouse Company has been organized with 
a capital of $22,000 E. P. Williams, com 


AMERICAN MACHINIST 


mission merehant, of Albany, is chief 
promoter 7 
The Pioneer Cotton Mills has been incor 


Okla. people. A 
erected to turn out 
Douglas, W. H. 


porated by Guthrie, 
$150,000 mill will be 
sacks, ete. J. E 
incorporators 


twine, rope, 
Coyle, ete 
The Citizens Ice and Cold Storage Company 
Dixon, Ill., with a 
and will erect an artifi 
Glenn F George A. De 
incorporators 


is being incorporated at 
capital of 


plant 


$50,000, 
Coe, 


cial ice 


land, Hl. 8S. Dixon, 


The Meriden (Conn.) Fire Arms Company 
has plans drawn for another factory to be 
used as a gun barrel and tempering depart 
ment It is also said that a new large 
power plant will be put in this summer 


Trade Catalogs. 
Homestead Valve Manufacturing Co., Pitts 
burg, Pa Price list of and locking 
Illustrated, 31)x6, pp. 16, paper 


valves 

cock 
The 

Bridgeport, Conn 


Schwerdtle Stamp Co., 39 Cannon St., 


steel 


Catalog of 
ix6, pp. 64 


stamps 
stencils, ete llustrated 

rhe Triumph E 
Bulletin No. 281, 


generators, 


paper 
lectric Co., Cincinnati, O 
mnected 
x9, 


describing direct-c¢ 


engine type. Illustrated, 6! 
pp. 11, paper 
Falls 


showing in 


Manufacturing Co., Seneca 
Pamphlet and 


pumps for fire 


Goulds 
N. ¥ 
stallations of 


describing 


Goulds service 


7x8, pp. 20, paper 

Baldwin Locomotive Works, Vhiladelphia, 
Pa Record of Recent Constructon, No. 54 
This is printed in English and French and 
shows the different types of locomotives for 
different kinds of service Illustrated, 6x 


pp. 31, paper 


& Machine Works, Har 
entitled “A System of 
attractive and 
the Fleming 
superheaters. I] 
pape 


Foundry 
Catalog 


Harrisburg 
risburg, Va 
Engines” This is a 


very com 


prehensive catalog describing 


steam turbines, 
6x9, pp. 57, 
Machine Tool Co., 
Conn. Catalog No. 30 describing standard and 
rapid production and turning mills, 
rapid production vertical turret lathes, turret 
turret machine tools. This is a 
very catalog, printed on _ fine 
coated paper and illustrated by excellent half- 
7x9, pp. paper 


engines, 
lustrated, 
The 


Bullard Bridgeport, 


boring 


machines and 
handsome 


tone engravings 63, 


Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
inswers addressed to our care will be for 


warded. 
Smith, Columbia, Da 
Broad st., New York 


Caliper cat free. E.G 


Cox Computers, 75 


Will buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACH 

Parallel attachments for drawing tables 
FE. G. Hobart, Beloit, Wis. Dealers or by mail 


Light and fine machinery to order: models 
and work specialty E. O. Chase, New 


ark, N. J 


Special machinery accurately built Screw 
machine and turret-lathe work solicited 
Robt. J. Emory & Co., Newark, N. J 

Wanted \ 6-inch Gleason bevel-gear 





planer in good yndition Address, giving 

full parti ars Box 369, AMI MACHINIS 
Work wanted for a Cleveland automatik 

lathe: handles 2 in. and under The Earl 


Gear and Machine C« 141 Oxford st., Phi 
delIphia, I 

Work Wanted—-We are equipped 
automatic machinery Che 
Manufacturing Co., Sout! 


ro! uullding tne 
G N Meiibbin 
engineer desires to 
manufacturer n 
commission or 


116 Stewart 


An experienced 
sent in American 
tritain this Summer on 


Address, R. J. 8., 
Y 





Foundry fi New 


to take up the nufae ture f some 


juiring hig 
having 
minimum of 


res grade castings, preferably cast 
intricate ind requiring 


machining 344, Am. M 


Mechanical organizet 1 will visit your 
factory, study your methods and product, and 
offer suggestions that will enable you to 
thousands of dollars every year 
application. ¢ Ek. Tower, 1237 Me 
Chicago 


Ings cores 


Box 





save 
ferms on 
nadnock, 








Wanted Mechanical draftsmen two r 
three men with rst-class experience on_ ice 
and refrigerating machine design Perma 
nent S100 or mor iblitvy warrants en 
gineering Agen 211 Monadnock Bldg 


Wanted Machine shor 





i experi 
enced in gasoline nyeine i T ible » 
handle men reduce ost and svstematize 
cost m 1oOds Permanent $1200 to S$1S00 






Engineering Agency, 


B! Chicago 

I Ca z No. 22, 950 pag ind 
cloth Greates small-t l ata \ b 
lished W I 0 sent post-paid on PvE ni f 
$1 Money paid 1 og refun led w ! 
first purchase amountng to S10 6 ver. 
Book costs you nothin fr you beco i 
tome! Montgomery & (¢ lov | n 
New York City - 

Ni t 1 ict $ Ss | ) 

lita dorsed on envelope r repa 
eating t 1 main tilding, Kast Diy n 
Manhattan sta pita Ward Is nd 
N. ¥. w Lup to 3 k p 
on Wednesd the 4 1 of Apr L906. by 
the State ¢ sion in Lunacy i the 
Cap ) Albar N \ when ds wi 
) opened id id pub lDraw 
and spe wy t ted and inK 


forms tf proposals ob ihattan 
State Hospit Ward Island o1 y app i 
tion to G,. I Heins, State Architect mn the 
Capitol, at Albany N. ¥ Contracts will b 
awarded to. the west responsible and 
able bidders unk th bids exceed t 
sunt of funds ava je therefor, in wh i 
ist hi right to re ct a ads Ss reserved 
l E MeGart Ss etary State Commiss i 
n Lunacy Al bar 
lbated March ¢ 1o0G 
For Sale. 
Wood & Iron machi: 
Box 74 
il sel Interna 


arship 





> ! ) va i 
02, AMERICA? Macnu 


hole interest in well 
op, with specialties to 
opening for a practical 
154, Bridgeport 


Business Opportunities. 





‘(onn 


\ first-class mechanical engineer having a 
standard line of machinery to manufacture 
wants parties t« take up its manufacture 
Box 355, AMERICAN MACHINIS1 

\ young man (29) who has had a techni 
il education and eight years experience 
selling machine and electrical tools wants to 
represent ne or two manufacturers in New 


York City Advertiser 


has many persona 
acquaintances imon machine-tool dealers 
and users and it present representing one 
firm, whom he is privileged to offer as refer 
ence Office is in center of machinery dis 
trict, and would b nducted as New York 
fice ¢ part represented on either salary 
MmMmMissior is Box 280, Ami Macnu 
Wants. 

Situation and Help Advertisements o , 
te ind t} h / Rate 25 cents « ue 

h nsert {/ it i / ” hee 

lin \ dvert ; t unde { ne 

pt t ” t il ated 
rh h , j ile t each 
t} t law 9 BB. the 

, ins addressed t 
led. Applicants ma 
ape ’ hich their eplies are not 

fo de } ; epl ] t he 

fu ] rede t} he 
] / ] ; / fice 0 » t? of 
the pa) ( Wu 

he 7 ed ft n i co ‘ 
wient 0 / fide fuat ant or 
hell nt } rted this 
} ( ment Fs 

1 ; 
P : 
Situations Wanted. 

P , , present a P 
Ixy t ! and I ] 
| ! I ) ‘ I 

- , .) | y 








IOWA. 

Chief Draftsman; a mechanical engineer, 
at present chief draftsman with a large man 
ufacturing concern in the west. Box 269, 
AMERICAN MACHINIST. 

MASSACHUSETTS. 
age, having had charge 
departments, desires 
Is positively a hustler and a pro- 
work at minimum cost. References, 
AMERICAN MACHINIST. 
MICHIGAN. 


years of 


Man, 32 } 
and planer 


of lathe 
position. 
ducer of 
tox 346, 


age 30, with shop 
manufacturing experi 
assistant to En- 
334, AM. M. 


Technical graduate, 
drafting room, and 
ence, desires position as 
gineer or Superintendent. Box 


NEW JERSEY. 


Draftsman, mechanical, solicits corres- 
pondence from parties, requiring services of 
capabe designer, chief draftsman or assistant 
superintendent. Wide experience. Refer- 
ences. Box 348, AMERICAN MACHINIST. 

Master mechanic, experienced toolmaker. 
Must move his machinery and tools. B. & §., 
Hlendey and other machines. Railroad taking 
premises. Wants employment with or without 
outfit. Would build dies, molds, experi- 
mental or machine work. 705 Summit ave., 
Jersey City, N. J. 


YORK. 
Competent mechanical draftsman, seeks 

position. Box 357, AMERICAN MACHINIST. 
Position as foreman of machine shop, gas 

engines, marine or stationary, with executive 


NEW 


ability. Box 868, AMERICAN MACHINIST. 
First-class mechanical engineer and ma- 
chine designer wants responsible position. 


AMERICAN MACHINIST. 
first-class man -on 


365, 


draftsman, 


Answer Box 
Mechanical 


engines, contractors’ machinery, jigs, tools, 
ete., wants position. C. W., 371, AM. M. 

Tool room foreman familiar with modern 
methods, designer of fine tools, jigs, dies, 
gauges, ete. 20 years experience. Box 349, 
AMERICAN MACHINIST. 

Man with Jong experience drop forging 
business, desires executive position. Superin- 
tendent or assistant. References. Box 347, 
AMERICAN MACHINIST. 

General foreman, (36), responsible man, 
practical mechanic, successful in producing 
first-class work at satisfactory cost, varied 


experience, desires change. Box 354, AM. M. 

A capable energetic young man (26), wants 
position as milling-machine foreman or as- 
sistant. Has made a special study of this 
work, and has 10 years practical experience, 
can operate all kinds of machines including 
Bb. & §., Cincinnati, Garvin and Kempsmith 
Universals. Thoroughly understands accur- 
ate and interchangeabe work, and absolutely 
of sober habits. tox 3861, AMER. MACH. 

A manager open for position must be with- 
in 2 hours’ ride of New York City. Manu- 
facturing business (metal trades or textiles), 
accountant and systematizer, age 35. Tech- 
nical and business training, 15 years experi- 


ence Competent to assume full responsi- 
bilities At present giving satisfaction. 
Furnish A-1 references. Address Manager 
Webster, 54 West 107th St., New York City. 


OHIO. 

Machine shop foreman desires change. Can 

handle work and men to advantage, exper- 

ienced on electrical machinery and general 

machine work; would accept road position. 
Box 353, AMERICAN MACHINIST. 


PENNSYLVANIA. 


Foreman pattern-maker, 14 years exper- 
ience would like to make a change. Six 
vears with present firm, young man, sober 


and with family. Box 359, AMERICAN MACH. 

Machinist and engineer with 10 years ex- 
perience on steam plow and all kinds of up- 
to-date farming machinery, age 35, wants 
position. West preferred. A. W., 360, 
AMERICAN MACHINIST. 

Technical graduate (31) with 10 years ex- 
perience in the office and drafting room on 
electrical and other machinery, desires a posi- 
tion in the sales or advertising department 
of a reliable firm. Box 342, AMprR. MACH. 


Help Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CANADA. 

Wanted Draftsmen—Experienced in air 
compressor and rock drill work. Good sal- 
aries for good men. Box 356, AMER. MACH. 

CONNECTICUT. 

Wanted—A first-class mechanical drafts- 
man and designer accustomed to small, ac- 
curate, interchangeable work. Box 358, Am. M. 

Wanted—Good detail mechanical drafts- 
man to work on rolling mill and hydraulic 
work. Must be able to design and proportion 


AMERICAN MACHINIST 


details. Apply stating experience and 

wages expected. Farrel Foundry & Machine 
Co., Ansonia, Conn. 

ILLINOIS. ° 

Draftsman—We have positions now open 


for drattsmen. Call or address Western Elec- 


tric Co., Chicago, Il. 
Wanted—Chief Draftsman and_ engineer 
having experience and practical familiarity 


with elevating, conveying and power-trans- 
mitting machinery, to take charge of drafting 
100m in large concern manufacturing the line 
ot machinery specified. Must be able to man- 
uge the drafting room to secure rapid, effect- 
ive and accurate work. Engineering ability 
and as well keen appreciation of the manu- 
facturing and commercial necessities of the 
business are desirable. For a man of the re 
quired training and capacity a permanent 
position is open where his value to the con- 
cern should steadily increase. Address with 
as full particulars as possible. Box 174, 
AMERICAN MACHINIST. 
INDIANA. 


Wanted—Manufacturing 
light machine manufacturer, 
enced man only need apply. 
AMERICAN MACHINIST. 


superintendent 
good experi- 
Address R 3810, 


IOWA, 

Wanted—tThree operators for screw ma- 
chines in a Western city. State experience 
and kind of machines familiar with. Box 
332, AMERICAN MACHINIST. 

MASSACHUSETTS. 

Wanted—Gear cutting expert, bevel gear 
and spiral man preferred. Boston Gear 
Works, New Shop, Norfolk Downs, Mass. 

Wanted—Lathe and planer hands. Also 
several new men just out of their time as 
improvers. Apply Mason Machine Works, 
Taunton, Mass. 


Draftsman well experienced in de- 
Only a first-class 
Sturte- 


Wanted 
signing ring oiler bearing. 
man will fill the requirement. B. F. 
vant Co., Hyde Park, Mass. 

Wanted—A man who thoroughly under- 
stands operation of Gould & Eberhardt gear 
cutters. Must be familiar with cutters and 
know how to turn out the maximum product 
of high-grade work. Address “B,’’ 362, AM. M. 

Wanted—Foremen of experience on med- 
ium weight, accurate work, to take charge of 


planing and milling departments in up-to 
date factory with modern equipment. Good 


positions for competent men. State age, ex- 
perience, and wages desired. 30x 367, AM. M. 
Wanted—Foundry foreman for shop mak- 
ing all classes of castings from very light up 
to 3 tons weight, and employing over 100 
molders when running full. Applicants must 
be thoroughly familiar with all grades of 
general machinery castings, and _ especially 
with printing-press work, and be able to pro- 
duce sound and clean work, particularly beds 
and ink tables. Must also understand machine 
molding, and be well up in melting and mix- 
ing iron economically. Reply stating age, ex- 
perience, references, and wages desired, to 
H. O. P. 851, AMERICAN MACHINIST. 
MICHIGAN. 
Wanted—Immediately first-class die mak 
ers and machinists. Steady employment. 
Michigan Machinery Mfg. Co., Ypsilanti, Mich. 
Wanted—tTen first-class die makers. Ex- 
perienced on drawing, forming and blanking 


dies. New Modern Shop. Good wages to 
good men. Inventors’ Mfg. Co., Kalamazoo, 
Mich. 
NEW JERSEY. 
Draftsmen—-We have positions now open 
for draftsmen. Call or address Henry R. 
Worthington, Harrison, N. J. 
Wanted—A first-class mechanical drafts- 
man; state experience and salary wanted. 


Box 881, AMERICAN MACHINIST. 
Wanted—First-class lathe and vise men for 
small steel work. Steady work, good pay, no 
trouble. Twenty-five miles from New York 
City. Box 194, AMERICAN MACHINIST. 
Wanted—An experienced mechanical drafts- 
man accustomed to light machine design and 
tool work. State age, experience and salary 
expected. Box 315, AMERICAN MACHINIST. 
We are increasing our tool-making depart- 
ment and solicit appications from toolmakers 
and machinists who are experienced on fine 
and = work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 
NEW YORK. 
Wanted—aA ffirst-class mechanical 
man. State experience and salary. 
AMERICAN MACHINIST. 


Wanted—Draftsmen for jigs, fixtures, dies 
and shop tools. Apply to Mergenthaler Lin- 


drafts- 
Box 364, 


otype Co., Brooklyn, N. Y 
Wanted—Experienced tool and gauge mak- 

ers. Best wages paid for first-class men. 

Remington Arms Comyany, Ilion, N. Y. 


Wanted—Die sinkers. Pay from $3.25 to 


March 29, 1906. 


$4.00 per diem. Apply to Board of Labor 
Employment, Navy Yard, Brooklyn, N. Y. 
Ibraftsmen Wanted—Those experienced on 
engine work preferred. State age, national- 
ity and wages expected. Box 311, AM. MacH. 
_ Wanted Manager, to have general over- 
sight of bookkeeping, purchasing, costing and 
shipping departments of large manufacturing 
company. Box 327, AMERICAN MACHINIST. 


Toolmakers—Wanted immediately, _first- 
class toolmakers on high-grade dies, jigs, 


gauges and special fixtures for small machine 
manufacture. Send references to Drawer 7, 
Syracuse, N. Y 

Wanted—Mechanical draftsman with at 
least two or three years experience at detail 
work. Attractive salaries to good men. 
State age and experience. Address Box 366, 
AMERICAN MACHINIST. 


/ Wanted -A first-class man on Niles Bor- 
ing, Drilling and Milling machine. Good 
wages and steady work for first class man. 


Address, De La Vergne Machine Company, 
Foot of East 138th Street, New York City. 

Machinists—For floor work. Permanent 
employment for good men. Wages $2.50 per 
day; 9 hour work day; time and half for 
overtime, double time for holidays. Loca- 
tion 25 miles from New York City. Box 268, 
AMERICAN MACHINIST. 

Milling Machine Operators. First class 
operators on Brown & Sharpe Universal 
Milling Machines on tool work. Must be able 
to set up machines and work from drawings. 
Apply to the Western Electric Co., 57 
Bethune St., New York City. 

Wanted in an architect's office, a graduate 
in mechanical or civil engineering, who has 
had some experience, to assist in laying out 
heating electrical and plumbing work. 
Salary twenty-five dollars. State experience 
and references. Sox 350, AMER. MACH. 

Fort Totten, N. Y., March 10, 1906. 
Wanted—Master Electricians for Coast Ar- 
tillery, U. S. Army. Graduates of standard 
schools of technology or others of equivalent 
theoretical education, and three years practi- 
eal experience with steam and electricity, 
under 33 years of age and unmarried. Pay 
and allowances as follows: Pay $75.00 per 
month. Allowances: house, food, clothing, 
fue!, light, medical attendance, ete. After 
30 years service, retirement on three quarters 
pay and allowances. For further particulars, 
apply to Secretary, School of Submarine De 


fense, Fort Totten, N. 
OHIO. 
Wanted—First-class mechanical draftsmen, 


experienced in machine-tool work. The Niles 

Tool Works Co., Hamilton, Ohio. 
Wanted—Draftsman. One familiar with 

automobile work preferred. None but first- 


class draftsmen need apply. Box 340, Am. M. 
Wanted—Foreman for body and running 
gear finishing and assembling department in 


large automobile works. Must have had 
previous experience in this line. Box 339, 


AMERICAN MACHINIST. 
Wanted—Foreman experienced in 
engine as- 


gas en- 


gine work to take charge of 

sembling department in large automobile 
factory. Must be a hustler and come well 
recommended. Box 337, AMER. MACHINIST. 


Wanted—Foreman to take charge of re- 
pair department in automobile factory. Must 
have had experience with high grade Ameri- 
ears and be able to handle 





can and foreign 
men to advantage. No others need apply. 
Box 338, AMERICAN MACHINIST. 








Wanted—First-class man to take charge of 
designing of up-to-date jigs and fixtures for 
machine-tool work. Must be capable of giv- 
ing instructions in use of the same. None 
but parties having practical shop experience 
need apply. State experience and salary 
wanted. Address Cincinnati Milling Ma- 
chine Co., Cincinnati, O. 


PENNSYLVANIA. 
Wanted—First-class draftsman, familiar 
with paper-mill machinery. Box 331, AM. M. 


Wanted—First-class foreman for machine 
shop. Will have charge of machinery only. 
Address, Ball Engine Co., Erie, Pa. 


Wanted—Foreman for foundry employing 
25 to 75 men, making boiler and engine cast 
ings. State age, wages expected, married or 
single. Address, “Foreman,” 345, Am. M. 

Wanted—First-class instrument and tool 
makers; also large machine tool operators. 
Address Employment Department, Westing 
house Electric & Manufacturing Co., East 
Pittsburg, Pa. 

Wanted—A number of mechanical drafts- 
men; those with experience in electrical a 
paratus, generators or motors preferred. Only 
first-class men need apply. Address Chief 
Draftsman, Westinghouse Electric and Man- 
ufacturing Co., East Pittsburg, Pa. (P. O. 
Box 911.) 

The Monotype Company maintains a free 
school for training young machinists to op- 

















March 29, 1906. 


erate its type casting and composing ma- 
chines. The demand for Monotype operators 
is so great that it receives more applications 
for places in its school than can lled. 
In making selections, these qualifications 
carry most weight; character, common sense, 
experience with automatic machinery, (or) 
printing-office experience, or type foundry 
experience. Full particulars will be furnished 
to inquirers who furnish full particulars 
about themselves. Lanston Monotype Machine 
Co., 1231 Callowhill St., Philadelphia, Pa. 


RHODE ISLAND. 
Toolmakers Wanted—First-class workmen 


petent workmen. 


AMERICAN MACHINIST 


Apply to the Taft-Peirce 
Mfg. Co., Woonsocket R. I. 
WISCONSIN. 

As the result of doubling its new West 
Allis Plant, Allis-Chalmers Co., of Mil- 
waukee, needs more pattern makers, ma- 
chinists and moulders. 

Wanted—Machinists ambitious to be fore- 
men or sub-foremen. Our growing auto- 
mobile business often furnishes opportunity 
for advancement. Thomas B. Jeffery & Co., 
Kenosha, Wis., Rambler Automobiles. 


Large concern building excavating and rail- 


07 


4 


vacancies as 
employed; give 


to filling future 
wants men now 
ence and reason for changing: 
ence great advantage; all letters acknowl 
edged and held confidential Box 919, Am. M. 
WEST OF MISSISSIPPI. 

Experienced punch and die makers those 
with experience with sub-press work pre- 
ferred. Steady work and first class wages 
guaranteed to good men. Box 318, Am. M. 

Draftsman with experience in light auto- 
matic machinery, with some experience in de- 
signing tools for the manufacture of same. 
Exceptional good opportunity for a good prac 


they occur; 
full experi- 
shop experi- 





on jig and fixture work for light high-grade way machinery wants to correspond with tical man. No others need apply. Box 317 
machinery. Permanent employ! ment to com- first-class mechanical draftsmen with view AxERICAN MACHINIS1 ; 
. . 
Alphabetical Index to Advertisers. 
PAGE PAGE PAG PAGB 
Abrasive Material Co....... 104 Columbus Machine Co....... SOS | Sncebs Bibs. CO. onc. ccccscce 98 Reichhelm & Co., E. P., 4th cover 
Acme Machinery Co........ me | Ge Gin Be TE. 6 acescanne 102 Jacobson Mach. Mfg. Co..... 102 Rivett Dock Co.. ..Brd cover 
ee TO. ob 660 65002004008 9 Crescent Forgings CO. ....-. 27 Jantz & Leist Eectric Co..... 30 Rivett Lathe Mfg. Co..3rd cover 
Albro-Clem Elevator Co..... SS | Coase Ce, GO. Vi wccces 100 Jeffrey Mfg. Co., The........ 86 Robbins, L. ; -a7 
Alliance Machine Co........ 96  Crocker-Wheeler Co. ........ 26 Jenkins Brothers .......... 103 Rockford Machine Tool Co... 85 
Smee S Cute Ce... = Crosby Steam Gage & Valve ‘ ———. Machine Go. Carlyle.109 Rockwood Mfg. Co. ......... 95 
Almond Cie Be Bo csecs eh Anne oc dcdeatwe «is wane oa ba ones i i Ree 106 Roedder, 0. C. .... es 
Alteneder & Sons, Theo...... 34 Crowe Name Plate & Engrav- Jones & Lamson , eee Co. Rogers Works, John M...... 109 
American Gas Furnace Co... 14 We GR. was vesrcvccceenne 95 12, 13 and 34 Rowbottom Machine Co...... 92 
American Pulley Co........ 33 Cumberland EE CDsisé sceas 88 | _ y 
American Tool Machine Co. 93 Curtis & Co. Mfg. Co........ 93 pe; '» W. . ee 106 Safety Emery Wheel Co 104 
American Tool Works Co... 8 Curtis & Curtis Co eneeepeatetags 89 ay La i sieaenags «62909 Pap 2 oe i eretererhe 95 
American Tube Stamping Cushman Chuck Co......... a ee wee wees ~.°**o, | Saunders Sons, D. .. sa seue 
Pasi Rae kes Kons ss 109 pune & Jacobs Mfg. Co.. 99 Sawyer Gear Works |. __ 90 
Armstrong Bros. Tool Co. P 88 Davis, Betees Pad ay saebes oe " oe - ne Tool Co....... SS Schieren & Co., Chas. A..... 20 
85 ‘an avis Machine Co., W. . andis 8 30 Schumacher & Boye = . » 
Auburn Ball Bearing Co..... Desmond-Stephan Mfg. Co...104 Landis Tool Co............. 7 Schwerdtle Stamp. ee 
Aurora Tool Works......... 89 Detrick & Harvey Mach. Co..102 | Lapointe Machine Tool Co... 92 weramten & O68. .is.esces . 84 
Automatic Machine Co...... 96 ewe 3 — Co..3rd cover Le wr Machine Tool Co., Sebastian Lathe Co...... +. 9 
e Me CBccccsccccssece GO| Be Ee svcvevccsvess 4th cover Sellers & Co., Wm. ....... 21 
Baird Machinery Co........ 2 Dill Machine Co. 1 T. C..30 and 86 mo 2 Np epg 98 Seneca Falls Mfg. Co... $5 
ral — aeoas* °°" 109 | Dixon Crucible Co., Joseph. 103 Link-Belt Engineering Co.... 83 Shaw & Co. ..... ioe 9° 
mer tal ; a L Cc g. Co... 105 SPEED GS BONE cccosccacesess Lodge & Shipley Machine Tool Shelby Steel Tube Co....... 99 
Baldwin tee Ww. fe te 94 D’Olier, Jr., Co., Henry...... 7 it tei brheee aie anal ; Shultz Belting Co. . ee ~*~ 
—— ae’ F PERE eto ee 97 poeeee Machine Teel Le paca ue Long & Allstatter Co., The...100 Sibley Machine Tool Co. |” 92 
de lela dedidteaalie Mfg. Co.. wunkenheimer Co., The...... 103 Simonds Mfg. Co. weneeehS 91 
Barnes & Son, T........... 102 | Dwight Slate Machine’ Co... 88| Lyon Metallic Mfg. C 95 - bed 
Barnes Co., Ww. F. & Jobn... 14 £ Mac tee 4y . ine Ones eee = Skinner Chuck Co sees ; 98 
Barnett Co., G. & H...4th coves Earle Gear & Mach. Co. ones $0 ape ating errr. 20 meen & Chace Mfg. a 34 
Bartlett, B. B............:- Eberhardt Bros. Machine Co. 85 * 82 essses 29 oss 56. Se - = ipaiplllaialie die ‘oe 
Bay State Stamping Co...... 100 Eck Dynamo & Motor Works. 30 | Marshall & Huschart Mch. -- os | 2. ~ gS de +4 
Bay State Tap and Die Co...103 Elliott Chemical Works..... 93 CO. ww eer cere eee ne ee seees oe | a oo a ~ A _ ey + so Oe 
Beaman & Smith Co..15 and 98 Errington, F. A. ........... 99 mnates Saw Works... 87 Spicer niversal Joint Mfg. 
Becker-Brainard Milling Ma- Evans Friction Cone Co 92 McCabe, J. J..........24 and 86 CO. oe een eee e ee eeeeee 99 
chine Co 23 Excelsior Needle Co. ......-- oS | Saat Geel Co... O8 | Springticld. Machine ‘ool ‘Co. 110% 
‘toa io Seo eee ee wg ~~ = ~ ¢.Seepgeeeee’ 106 Springfield Machine Tool Co. .105 
Bertram ef Sone Hoe: 105 | Fairbanks Co. .......87 and 110 Merrell Mfg. Co............ 106 Standard Engineering Works. 96 
Bethlehem Fdry. & ER Co. 103 Farrel Fdry. & Mach. Co....106 | Merrill Bros. .............. 88 Standard Gauge Steel Co.... 95 
Bickford Drill & Tool Co. 10 | Fawcus Mach. Co........... ee | PEE GP OOS in wine cp cccwccscs 100 Standard Machinery Co...... 95 
Bignall & Keeler Mfg Co.. : fie 89 Fellows Gear Shaper Co..... 90 Mfg. Equipment & Engrg. Co. 20 Standard Tool Co. nae bs aie ang 107 
Bilgram, Hugo cg ie eee Fenn-Sadler Machine Co..... ee a orl aie a Ga Sg am 102 Stanley G I. Elec. Mfg. Co.. 94 
Billings & Spencer Co....... 93 Firth-Sterling Steel Co...... 107 | Millers. Falls Co....... sec. 89 Stark Tool Co weet ee eeeees 103 
Binsse Mach. Co...........-. 34 Fitchburg achine Works... 31 | Miner & Peck Mfg. Co....... 100 Starrett Co., Ree eae 16 
Birdsboro Steel Fdry. & Ma- Foos Gas Engine Co........ 102 | Moore Co., Franklin......... 96 Steptoe Shaper Co., John. 92 
NR tn 81 Foote, Burt & Co........... 93 | Morris Foundry Co., John B. 15 Stevens, F. B. ............. 938 
Blaisdell Machinery Co...... 100 | Fosdick Machine Tool Co.... 16 Morse Chain Co............ 89 Stoever Foundry & Mfg. Co. .100 
Blanchard Machine Co...... 34 ae i . is tn Senso p+ — Twist Drill & Machine - tet wea ow =<" eee nee 102 
ae OC wet ccees 25 Frevert Machinery Co....... ee er ere 3: urtevan o vaseee 25 
oe RANGie remit 0 ’ “ ~ Morse, Williams & Co.... 91 Switchboard E quipment >. ae 
Blount Co... oe 131 —_ Co. Wm. E..... i. 95 | Motch & Merryweather Mech. Tate, Jones & Co 84 
+> Ee peceoe 90 yardner Engineering Co..... 84 ei rene 3 ina aeapriedietctaa g7 Jate, Jor § Dene seseenns ‘ 
Boston Gear Works ........ ¢ Gardner Machine Co........ 104 | yguelier Machine Tool Co: 103 raylor-Wilson Mfg CO..0005 on 
Boynton & Plummer........ 98 General Electric Co. ........ 28 M: : og Three Rivers Tool Co... . 8h 
Bradford Machine Tool Co... 5 General Pneumatic Tool Co.. 97 Mutual Machine Co......... 106 Triumph Electric Co. ... . BO 
Bridgeport Safety Emery Geometric Tool Co.......... 95 | National Acme Mfg. Co...... 110 Trump Brothers Machine Co. 98 
. 2 Saar 1 Gleason Works........ 4th cover National Corundum Wheel Co.104 Turner Brass Works.. ecee OF 
po eee eee 4th cover | Goldschmidt Thermit Co..... 106 — Separator and Mach. _—s tinderwood & Co.. H. B...... 20 
i a < See hy Goodell Pratt Co........00. 88 Nazel REESE SR eg ad CAE ” Union Twist Drill Co....... 75 
Ne & ols J Mach. CO... 94 Gorton Machine Co., Geo 93 | * Ww B es ‘ y) United Eng. & Foundry Co 199 
rown & Co.. R. H........-. Gould & Eberhardt ......... oP eer iets Wereeen ano *° og U. 8. Foundry & Sales Co... .106 
Brown & Sharpe Mfg. Co. | Graham Mfg. Co............ 102 New Britain Machine Co..... 20! 8. Watch Tool Co........ 99 
4th cover and 71 Grant Gear Works 99. New Era Gas Engine Co..... 102 
Buffalo Forge Co...... 4th cover | Gray Co., G. A.......ccccece 34 | New Haven Mfg. Co......... 88 VanDorn & Dutton Co....... 90 
| oe Iron sat Ay _ Ov Gray & Prior Machine Co.... 89 as La! School Automo Vandyck Churchill Co....... 33 
ullard Auto Wrenc 0..-- 24 Greaves. Klusn r ae a ile Engineers ........... 9 | Veeder Mig. Co.....cccseces 106 
Bullard Machine Tool Co.... 32 ¢ cesves, Res S Ce... +: +4 New Process Raw Hide Co... 91 Vitrified Wheel Co. ......... 104 
Bury Compressor Co........ 100 greendale Gas Engine Co... .102 Newton Machine Tool Works. 11 
as oy ep aplgpadheaeanenets os | ae Som eee Wes. 88 | Nicholls, Wane eens: 96 Wallace Supply Co . 99 
= 3 ss 9 sreenwald Co., I. & E....... 90 Nicholson File Co........... 17 Waltham % achine Works. coe OS 
Caldwell & Son Co., H. W.... ; Hammacher, Schlemmer & Co. 77 Nicholson & Co., W. H....... 100 Ward & Sons, Edgar T : 
pe eS agg CO, wn eeeeeees <-© | Hamelle, Henry ............ 85 Niles-Bement-Pond Comnany . 97 and 106 
Card Me. Ge, Be Wc cesses 17 Hampden Corundum Wheel 86. 111, 112. 113, 114 Warner Instrument re 102 
Carpenter Tap & Die Co., on ga ere centage a pietitige 91 | Northern Electrical Mfg. Co.. 29 Warner & Swasey Co.. . 73 
3 ae ee a 56 Harrington Son & Co., Edw.. 38 Northern Engineering Works. 96 Waterbury | Farrel Foundry «& ae 
Case Mfg. Ee 88 an : Hartford Steam Boiler Insp. Norton Emery Wheel Co.... _ Mach. ; ie hie ee és hs ee ae YA 
C & C Blectric Co.......... 26 aS ine Ge ..... 102 Norton Grinding Co , 31 Watson-Stillman Co. . 24 
Chambersburg Ener. Co... .. 99 | Hendey Machine Co...1.:.: 79 | Nuttall Co. R. D..........1 90) Webster & Perks Tool Co....104 
Chattanooga Machinery Co.. 88 Henley Publishing Co., N. W. 85 | Nutter, Barnes & Co........ 103 West Haven Mfg. Co 4th cover 


Chicago Rawhide Mfg. Co... 91 
Chisholm & Moore Mfg. Co.. 96 
Cincinnati Electrical Tool Co. 89 
Cincinnati Machinp Tool Co.. 25 


Henry & Wright Mfg. 
Heppenstall 


Hess-Bright Mfg. Co........ 


Ce.. 95 


Ob Co., S. 
Forge & Knife x Tool 


0. K. Tool Holder Co.. 
Owen Machine Tool Co 


Westinghouse Elec 
Westmacott Co.. J. 
on Whitcomb Blaisdell 
Tool Co. 


& Mfg. Co. 29 
aritins Oe 

Machine 
19 


Cincinnati Milling Mach. Co., Pe Sih, COL os cckaneds 102 Whitman & Barnes Mfg. Co. 4 
6 one t| eee ee Oe biady. Patterson, Gottfried Hun- Whitney Mfg. Co. .......... 69 
Cincinnati Planer Co........ 9 Hill, Clarke & Co oS ait giles a aia 87 4 ares 101 Whiton Mach. Co., D. E..... 98 
Cincinnati Shaper Co........ 110 | Hisey-Wolf Machine Co...... 24 Pawling & Harnischfeger.... 96 Wiley & Russell Mfg. Co..... 20 
Clark Cast Steel gomnent Co.. 94] Hoefer pelle algae 14 Paxson Co., J. W..........4. 100 Wiley & Sons, John......... 34 
Clark Jr. & Co., Jas......... 30 Horsburgh & Scott Co. “4th ‘cover Philadelphia EES 86 Wilmarth & Morman Co..... 104 
Cleveland Automatic Mch. Co. 18 Horton & Son Co. E g | Philadelphia Gear Works.... 90 Windsor Machine Co........ 84 
Cleveland Crane & Car Co. 96 Hunt Co., C. W » a eb aiibads ool seins 96 Phillips-Laffitte Co.......... i I i hc 103 
Cleveland Pneumatic Tool Co. 100 Hunt & Co.. Robt. W.... °°": gg | Poole Co., J. Morton........ 30 | Wood’s Sons Co., T. B...... 92 
Cleveland Stone Co......... Hyatt Roller Bearing Co.... 89 Potter & Johnston Mach. Co. 79 Woodward & Pow ell Planer 
Cleveland Twist Drill Co., ‘ se a kh) EK aa 98 SE - a. aisha dh at aie edna at 92 
4th cover | Ingersoll Milling Machine Co. 84 Pratt & Whitney .. 2 and 3 Worcester Mach. Screw Co.. 96 
ee ere Ingersoll-Rand Co........... 101 | Prentiss Tool & Supply Co... 86 Wormer Machinery Co., C. C. 88 
Coates Clipper Mfg. Co...... 99 International High-Speed Steel ee ee 104 Wyke & Co., J........., -. -106 
Ce. WD Ci caccnescees Re Re a rar 106 | Reed Mfg. Co. ...... ee" "y099 Wyman & Gordon Co...4th cover 
Colburn Machine Tool Co... 22 Iroquois Machine Co......:. 104 | Reeves Pulley Co........... 22 Yale & Towne Mfg. Co...... 96 








68 


AMERICAN 


MACHINIST 


March 29, 1906. 





Classified Index of 


Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
Carborundum Co., Niagara Falls, 
N 


- 2 
National Corundum Wheel Co., 


Buffalo, N. Y. 
Norton Emery Wheel Co., Worces- 


ter, Mass 


a | Emery Wheel Co., Spring- 

vitrified Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 


Ingersoll-Rand Co., New York. 
Air Lifts 

Ingersoll-Rand Co., New York. 
Alloy, Nickel 

Boker & Co., Hermann, N. Y. 


Arbor Presses 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bartlett, EB. E., Boston 


Mass. 
Marshall & Huschart Mach. Co., 
Chicago, Il. 


Donvet- Pond Co., New York. 
Witmer & Morman Co., Grand 
Rapids, Mich. 
Arbors 
Cochrane-Bly Coa., 
N. 


z. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Dodge & Day, Philadelphia, Pa. 

Auctioneers 

Shaw & Co., New York. 


Ball Bearings 
See Roller Bearings 
Barrels, Steel 
Kilbourne & Jacobs 
Columbus, Ohio. 
Bars, Boring 
Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Niles.Bement- Pond Co., New York. 


vrepee Tool & Supply Co., New 


a & Co., H. B., Phila- 
delphia, Pa. 

Bars, Boring Cylinder 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 


Cling-Surface Co., Buffalo, N. Y. 
Dixon Crucible Co., Jos., Jersey 


N. 
enuits’ Belting Co., St. Louis, Mo. 


Belt Filler 
fchieren & Co., Chas. A., 


York. 
Shultz Belting Co., St. Louis, Mo. 
Belt Lacing Machine 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Belting, Leather 
Main a pe Co., Phila., Pa. 


Rochester 


Mfg. Co. 


New 


Schieren Co., "Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & rnes Mfg. Co., Chi- 
cago, I 


Bending Machinery, Plate 
Hilles & Jones Co., Wilmington, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 
Bending Machines, Hy- 
draulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 


Bethlehem Bing Ay Mach. Co., 
So. Beth 


lehem, 
Boynton & Plummer, Worcester, 
a 
Lon 
Oh 


88. 
& Allstatter Co., Hamilton, 


0. 

Niles-Bement-Pond Co., New York. 

Bending Tools, Hand 

Wallace Supply Co., Chicago, Ill. 

Bicycle Parts 

Standard Welding Co., Cleveland, 
Ohio. 

Blanks, Nut and Screw 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Blocks, Chain 

Mee Hoists. Hand. 





Blowers 


Am. Gas Furnace Co., | 

Buffalo Forge Co., Botslo N. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

General Blectric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 
General Electric Co., New York. 
Boilers 
Struthers-Wells Co., Warren, Pa. 
Bolt and Nut Machinery 
Acme Machy. Co., Cleveland, O. 
Bo a & Plummer, Worcester, 
Detrick’ & Harvey Mach. Co., Bal- 
timore, Md. 
Son Co., Bdwin, 


Harrington & 
Philadelphia, Pa. 
Waynesboro, 
New York. 


— Mach. Co., 

>a. 

Niles-Bement-Pond Co. 

ha Tool & Supply Co., New 

Standard Machinery Co., Bowl- 
ing Green, 


Ohio. 

Standard Engineering Works, Dil- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn 

Webster & Perks Tool Co., Spring- 


Oo. 
Wells ~-A Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolts, Coupling 
Cleveland Cap Screw Co., Cleve- 


and, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Bolts and Nuts 

Coovetne Cap Screw Co., Cleve- 
and, O. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Mechanical 

Ki Correspon- 


Books, 


American School 
dence, Chicago, I 

Henley Pub. 0., 
New York. 

Hill Pub. Co., New York. 

Wiley & Sons, Jno., New York. 


Boosters 


C & C Blec. Co., New York. 
Crocker-Wheeler Co., Ampere, 


General Electric Co. P| New York. 
ee Dynamo & Engine Co., 


Sp e gue Hie. Co., New York. 

Stanley G. Elec. Mfg. Co., 
Pittsfield, se, 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., 2 zee Rockford, Il. 

Barnes Co., . & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., = I} 

Betts Mach. Co., Wilmington, De 

Binsse Mach. Co., Newark, N. J 

Bo. poe & Plummer, Wobcisbes 


Detrick & Parvey Mach. Co., Bal- 


timore, Md. 

ong Bs Machine Works, Fitch- 

Fosdick Mach. Tool Co., Cin., O. 

age Mach. Co., Madison, Wis. 
Hill, Clarke 4, coe Boston, Mass. 

Lucas Mach. Tool "Co., Cleve., O. 

McCabe, J. J., New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland, 


Norman W., 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling Harnischfeger, Mil- 
waukee, Wis. 
i Tool & Supply Co., New 
Vandyck Churchill Co, New 
ork. 
wae & Swasey Co., Cleveland, 
0. 
Whitcomb-Blaisdell Mach. Tool 
Co.. Worcester. Mass. 


Articles Advertised. 


Boring and Turning Mills 


American Tool Wks., Co., Cin., O. 
Baker Bros., Toledo ’O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


Betts Mach. Co., Wilmington, Del. 

ee dae ag "Tool Co., Bridge- 
or 

= pore Meh. Tool Co., Franklin 


Gteholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Philadel- 


pele, Pa. 

Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
row Co., J. Morton, Wilmington, 


Del. 
Pogptes Tool & Supply Co., New 


Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Boring Tools 

ay | Bros. Tool Co., Chi- 
cago, I 

Brackets, Lamp 

Standard Welding Co., Cleve., O. 

Brazing Plates 

Phillips-Laffitte Co. 

Bulldozers 

Prentiss Tool & Supply Co., New 
York. 


Burners, Oil 

Tate, Jones & Co., 

Cabinets, Tool 

——— Bros. Tool Co., Chi- 
cago, I 

Calipers 


Brown & Sharpe Mfg. Co., 
dence, I 
Slocomb Co., 


ee. Se 
Starrett Co., L. 


Pittsburg, Pa. 


Provi- 


S., Athol, Mass. 
Cams 
Boston Gear Works, Boston, 
Mass. 
Carborundum 


See Grinding Wheels. 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Masse Mach. Co., Watertown, 

Poole Ci Co., J. Morton, Wilming- 
on, D 

United —— & Fd Co., 
Pittsburg, Pa. . - 

U. S Foundry & Sales Co., South 
Norwalk, Conn. 


Motor 
Brooklyn, 


Castings, 

Barnes & Son, T.. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

cont & Co., Edwin R., Chicago, 


NR. x. 


Cement, Cast Steel 

Clark Cast Steel Cement 
Shelton, Conn. 

Deek, Chas., Bayonne, N. J. 

Centering Machines 

one Mach. Co., Torrington, 


Con 
Hill, ‘Clarke & Co., Boston, Mass. 
Phoenix = Co., Hartford Ct. 
Pratt Whitney Co., Hartford, 


Conn 
Prentiss Tool & Supply Co., New 


ork. 

Whiton Machine Co., D. E., New 
London, Conn. 

Centers, Planer 

Morse Twist Drill S Mach. Co., 
New Bedford, Con 

Pratt & Whitney Co, Hartford, 
onn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Chains, Driving 


Co., 





Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Boston, 
Mass. 


‘J. T., Providence, 





Chains, Driving —Continued. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 


Ohio. 
Link-Belt Engr. Co., Phila., Pa. 
—, Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 

Chisels, Cold 

Hammacher, Schlemmer & Co., 
New Yor 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Chucking Machines 


American Tool Works Co., Cin- 
cinnati, 

=, & Sharpe Mfg. Co., Provi- 
en ‘ 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co. B. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 

ba & ate ‘Co., Cleveland, 


Whitcomb-Baisdell Mach. Too) 
Co., Worcester, Mass. 

Windsor Mach. €o., Windsor, Vt. 

Chucks, Drill 

Almond _- Co., T. R., Brook- 
lyn, N. 

— & Cs., R. H., New Haven, 


Con 

Cleveland Twist Drill Co., Cleve- 
and, O. 

Cushman Chuck Co., Hartford, 


onn. 
Goodell-Pratt Ce. Greenfield, 
Mass. 
Horton & Son Co., The E., Wind- 
sor Locks, Conn. 
Jacobs as Co., Hartford Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New as 2 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Clevelungd: oO. 
Trump i Mach. Co., Wilming- 
ton, Del 
Whitney Mts. Co oC Ep rttord, Ct. 
bad ame i.” D. New 


Conn 
& Russell Mfg. Co., Green- 
, Mass. 

endive. Lathe 

Copan Chuck Co., Hartford, 


Con 
Gisholt. Mach. Co., Madison, Wis. 
Horton & Son, Co., The E., Wind- 
sor Locks, Conn. 
Niles-Bement-Pond Co., New York. 
aw Chuck Co., New Britain, 


Con 
Whiton Mach. Co., D. E., New 
London, Conn. 
Chucks, Planer 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 
Chucks, Split 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker-Wheeler Co., Ampere, 

General Blec. Co., New York. 

Stanley I. Blec. Mtg. Co., 
Pittsfield, Mass. 

Switchboard Equipment Co., Betb- 
lehem, Pa. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa 

Clamps 


—- & Spencer Co., Hartford, 
onn 

Clutches, Friction 

American Tool and Machine Co., 


Boston, Mass. 
Caldwell, Son & Co., H. W., Chi- 
Phila., Pa. 


cago, inl. 
Cresson Co., Geo. V., 

Johnson Mach. Co., Carlyle, Hart- 
ford, Con 


Link-Belt Bngtncering Co., Phila- 
delphia, Pa. 


= = aven Mfg. Co., New Haven, 
onn 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried "& Hunter, 


td., N. 
Reeves Pulley Co., Columbus, Ind. 
Wood's Sons Co., T. B., Chambers 
burg, Pa 
Coal Handling Machinery 
Link-Belt Ragincering Co., Phila- 
delphia, Pa 
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NOVO Milling Cutters and NOVO 
Twist Drills Are On The Top 


A Novo Milling Cutter will run the limit cf your 
milling machine in speed, feed and depth of cut. 

We make all sizes and styles of Novo Milling Cutters, 
Side Milling Cutters, Gear Cutters and Angular Cutters, 
and furnish them subject to trial and approval. 





Write us for tests, prices and information. 





Novo Twist Drills will run the limit of your 
drill press in feed and speed. 

We carry a complete stock of Novo Twist 
Drills, taper shank, straight shank, jobbers, 
length and wire gauge sizes. 

We absolutely guarantee our Novo Twist 
Drills. Send us a trial order. 


HERMANN BOKER & CO. 


Small Tool Department: 




















Chicago Warehouse: 57-63 North Desplaines St. 101-103 Duane Street, New York City. 
RR 


'WACNER °°... w 


FLAT FOUNDRY TYPE. 














This is one of the machines that is never 
out of use in our own foundries as it em 
bodies many special features that enables 
us to rush work to completion and get it 
out of the way. 

For instance, the 32"'-40" and 50" ma- 
chines have quick return power device, 
which enables the operator to feed the saw 
to the work at accelerated speed, all sizes 
have a ‘‘stop’’ attachment that will throw 
out the feed at any pre-determined point, 


and so on—and then the swiveling of the 
saw head is a great advantage as it often 
happens heads or risers can be removed 


from different points without necessitating 








the re-setting of the casting 


Send for Catalog. 


Birdsboro Steel Foundry & Machine Co., 


Birdsboro, Pa. 
~ a.  _ iil 
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Steel, Sheet 


American Tube & Stamping Co., 
Bridgeport, Conn 

Globe ach. &- Stamping Co., 
Cleveland, 

— & Son, ‘Bdgar T., Boston, 


Steel, Tool 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Baldwin Steel Co., New York. 

Boker & Co., Hermann, New York. 

Firth-Stirling Steel Co., Demmler, 


Pa. 

International High Speed Steel 
Co., New York. 

Jones & Co., B. M., Boston, Mass. 

McInnes Steel Co., Corry. Pa. 

Morton & Co., B. K., Toronto, 
Canada. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips-Laffitte Co., Phila., Pa. 

a = ty — Steel Co., Beaver 
Fall 

Ward % "Te. Edgar T., Boston, 
Mass. 


Stocks, Die 
See Taps and Dies. 
Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fitehbur, oe Works, Fitch- 
bur; 

mene” Twist Drill & Mach. Co., 
New Bedford, Mass. 

oe i Mch. Tool Co., Spring- 


United | a & Fadry. Co., 
Pittsburg, Pa. 


Straighteners, Hydraulic 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Switchboards 


C & C Electric Co., New York. 
Crocker-Wheeler Co., Ampere, 


N. J. 
Geneve) Blectric Co., Schenectady, 
N 


Stanley G. I. Moctste Mfg. Co., 
Pittsfield, 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Switches 

General mostete Co., New York. 

Stanley G. I. Elec. Co., Pittsfield, 
Mass. 

Westinghouse Blec. & Mfg. Co., 
Pittsburg, Pa. 

Tanks 

Tate, Jones & Co., Pittsburg, Pa. 

Taper Pins 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Mfg. Co., Hart- 
ford, Conn. 

Tapes, Measuring 

Starrett Co., L. 8, Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co. oO. 
American Watch Tool ‘bo, ep van: 
tham, Mass. 


Baker Bros., Toledo, Ohio. 
Beaman & Smith Co., The, Provi- 


dence, R. I. 

Bickford Drill & Tool Co., Cin- 
cinnati, 

Cincinnati Mach. Tool Co., Cin- 
cinnati, 

Dwight Slate Machine Co., Hart- 
ford, Ps 

Errington, F. New York. 

Fosdick Mach. Aron Co., Cin., O. 

Garvin Mach. Co., New Y York. 

Geometric Tool Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Marshall & Huschart Mach. Co., 
Chicago, Il. 
Niles-Bement-Pond Co., New York. 
~—— & Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 
ork. 
Sloane & Chace Mfg. Co., Newark, 
Webster & Perks Tool Co., Spring- 


field, O. 
Whitwey Mfg. Co., Hartford, Ct. 





Taps and Dies 


ay State Tap & Die Co., Mans- 
eld, Mass. 
nowy '& Co., Chas. H., Chicago, 


cre Mfg. Co., S. W., Mansfield, 

ass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket i 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Geometric Tool Co., New Haven, 


Con 

Hammacher, Schlemmer & Co., 
New Yor 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Pratt % Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

= < Perks Tool Co., Spring- 
eld, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Taps, Collapsing 


Kelly, P. J., Elizabeth, N. J. 
— Tool Co., New Haven, 
onn. 


Testing Machines 
W. J. Keep, Detroit, Mich. 


Thermit 
Goldschmidt Thermit Co., New 
York. 


Thermometers 

Bristol Co., Waterbury, Conn. 
Thread Cutting Tools 

Seely & Co., Chas. H., Chicago, 
—- & Spencer Co., Hartford, 


Kelly, ™ Dp. J., Elizabeth, N. J. 
Pratt A Whitney Co., Hartford, 


Con 

Rivett-1 Dock Co., Boston, Mass. 

Rogers jog a M., Glou- 
cester es Be 

United Eng FB & Fdry. Co., 
Pittsburg, Pa. 


Tool Holders 


cago “it Bros. Tool Co., Chi- 
cago I 
Billings & 


Conn. 
0. K. Tool Holder Co., Shelton, 


onn. 
Pratt & Whitney Co., Hartford, 
Conn. 


Tools, Small 
See Machinists’ Small Tools. 


Transformers and Conver- 
ters 


General Elec. Co., New York. 

Stanley G. I. Blec. Mfg. Co., Pitts- 
field, Mass 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 

— ja, Pa. 

—— elt Ragincering Co., Phila- 
e a 

Niles Wements Pond Co., New York. 

rare Gottfried & Hunter, 

New York. 
Reeves Pulley Co., Columbus, 


a ~ tom Mfg. Co., Indianapolis, 


Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Spencer Co., Hartford, 


Traps, Steam 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Trolleys and Tramways 
Brown Hoisting Mchry. Co., Cleve- 


an 
Harrington, — & Co. Edwin, 
ory Pa. 
Link-Belt pnamneering Co., Phila- 
delphia, Pa. 
Maris Bros., Philadelphia, Ph 
Niles-Bement- Pond Co., New York. 
i” S Towne Mfg. Co, New 
ork. 





Tubing, Steel 
Almond ae Co., T. R., Brook- 
lyn, N. 


¥ 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Standard Welding Co., Cleve., O. 

Ward & Sons, Edgar T., Boston, 
Mass. 

Turret Heads 

Almond Mfg. Co., T. R., Brooklyn, 
New York. 

Turrets, Carriage 


Blount & Co. J. G., 
Mass. 


Everett, 


Turret Machines 

American Tool & Machine Co., 
Boston, Mass. 

Barker & Co., Wm., Cincinnati, O. 

—s Mach. Tool Co., Cincin- 


nae & Sharpe Mfg. Co., Provi- 
dence, R. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. Tool Co. Cincin., O. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

sag Lamson Mch. Co., Spring- 
e 

Le ly “Mach. Tool Co., R. K., 
Cincinnati, O. 

sm Mach. Co., Watertown, 


Marshall & fpeottort Machry Co., 
Chicago, I 

Niles-Bement-Pond Co., New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt = Whitney Co., Hartford, 


Con 
Springfield Mch. Tool Co., Spring- 


— & Swasey Co., Cleveland, 

Wells & Sons Co., F. E., Green- 
field, Mass 

Whitcomb. Blaisdell Mach. Tool 
Co., Worcester, Mass 

Windsor Mach. Co., Windsor, Vt. 


Twist Drills 


Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

International - ae Speed Steel 
Co., New York 

Jones & Co., B. M., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond -. New York. 

Patterson, — & Hunter, 
Ltd., New York 

ew or Tool Co., Cleveland, O. 

Ward & Sons, Edgar Wes Boston, 
Mass. 

Wate £ Barnes Mfg. Co., Chi- 
cag 

wiley '& ) & “Bussel Mfg. Co., Green- 


Unions, ~n 
Lunkenheimer Co., Cincinnati, O. 
Universal Joints 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Boston Gear Wks., Boston, Mass. 

Gould & Eberhardt, Newark, N. J. 

Gray & gd Mach. Co., Hart- 


Con 
Mutual Machine Co., Hartford, 


Sp my Reversible fem Mfg. Co., 
Plainfield, N. 


Valves 

See Steam Specialties. 

Valves, Cylinder Relief 
Jenkins Bros., New York. 
Lunkenheimer Co., Ginclanati, oO. 
Valves, Safety Pop 
Lunkenheimer Co., Cincinnati, O. 
Vises, Drill 

Graham Mfg. Co., Prov., R. I. 


Vises, Metal Workers’ 

-— KO Schlemmer & Co., 
New Y 

Le Blond. ‘Mach. Tool Co., R. K., 
Cincinnati, O. 

Millers Falls Co., New York. 

Parker Co., Chas., Meriden, Conn. 


Vises, Pipe 
Curtis & Curtis Co., Bridgeport, 


onn. 
Saunders Sons, D., Yonkers, N. Y. 





Vises, Planer and Shaper 


American Tool Wks. Co., Cin., O. 
Cincinnati Planer Co., Cincin., oO. 
ees Mach. Co., Torrington, 


Con 

Niles-Bement-Pond Co., New York. 

Vises, Universal Machine 

Graham Mfg. Co., Prov., R. I. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon, Worcester, 
Mass. 

Vise Stands, Portable 

Le Blond Mach. a Co., R. K., 
Cincinnati, Ohio 

Wash Stands 

Mfg. Equip. & Engrg. Co., E. Bos 
ton, ass. 

Welding 

Goldschmidt Thermit Co., New 
York. 


Welding, Electric 

American Tube & Stamping Co., 
Bridgeport, Conn. 

C &C Electric Co., New York. 

oh Welding Co., Cleveland, 

0. 

Welding Machines 

Long & Allstatter Co., Cleveland, 
Ohio. 


Welding Plates 
Phillips-Laffitte Co., Phila., Pa. 


Wire and Cables 

General Electric Co., New York. 
Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 


Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening 
Machinery 
Hoefer Mfg. Co., Freeport, II. 
— Tool & Supply Co., New 
or 


Wood Working Machinery 
regs Tool & Supply Co., New 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Worm Hobbing Machines 
Gould & Eberhardt, Newark, N, J. 


Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Clevelan ‘ 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches, Drop Forged 
— & Spencer Co., Hartford, 
onn. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Wyman & Gordon, Worcester, 
ass. 


Wrenches, Machinists’ 
Bemis & Call ig ogg & Tool 


Co., +y “= 
Billings & Spencer or Hartford, 


Bullard im. Wrench Co., Provi- 
rence, I. 
Coes Weonth Co., 

Mass. 
eee Schlemmer & Co., 
New York. 
Whitman ¥ Barnes Mfg. Co., Chi- 
cago, Ill. 


Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, R. I. 

Whitman & Barnes Mfg. Co., Chi- 
ca.,o, Ill. 


Worcester, 


Wrenches, Tap 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, oO. 


Wrenches, Universal 


Bullard gee. Wrench Co., Provi- 
dence, R. I. 
wy Barnes Mfg. Co., Chi- 


Phillips-Latmtte Co., Phila., Pa. 














